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ye 4, 213,554, March 25,1879, Eaison,Autometic Telegraph. 





























~-Exhibits- 


United States Patents- 





gilvs 27,827,April 10, 1860,Pease,Engraving Machine. 
2. 38823, Tune 9,1865,Rese Engine Heyden,Rose Engine. 
°3, 200,521, Februery 19,1878,Fdison,Phonograph or Speaking 


Vachine. 


“5. 219,939, Sept. 23,1879 ,Hall ,Phonograph. 
= Bis 227,679,May 18,1880,Edison,Phonograph.. 
?. 283,665,Aug.21,1883, Rogers, Automatic Telesraph, 
*S. 287,166, Oct. 23,1883, Reynolas, Phonograph. 
*9.534,543,Feb.19,1695, Berliner, Gramophone. 
+10. 546,625,0ct.29,1895,Sound Record and Method of Making 


the Same. 





A.D.1878,April 24,Radison, Recording end Reproduc- 
ing Sounds. 
12, #6027, A.D.1856,(Star) to Johnson as amended Oct.7, 


1890, and the proceedings for the amendment thereof. 


French Patents- 


3. #124,213, tay 15,1878- Deliverea July 27,1878, to Cros 
for New Methods in Phonography, translated. 


+14, Certificate of Addition to Cros patent #124,213, taken 





August 3,1878,trans leted. : 
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| Publicetions— 3 

| 

| °15. Comptes Rendus de L ‘Academie des Sciences of Dec 1677, 

a pp. 1082 & 1083, translated. ‘ 
16. Lehrbuch der Physik und Meteorologie by Iuller Pouilacd 
Braunschweig Edition of A.D.1868,¥o1.2,p. 252, Figures | 
255 & 254,translated, 
| Vis Poggenaorff's Annelen der Physik und Chemie published 
a! at Leipsiz 4-0, ites, Votan 59,Plete 1, Figs.1,2,ana 3, 
Pp. 14387 by Jacobi, translated. 
18. The Telegrephic Journal, Vol.7,p.53,published at Lon- 
don,February 1, 1879 on the Carbonel Phonograph. 
19. Engineering, Vol.27,p.326,puslishea April 18,1879,on 
~ Lambrivot's Phonosraph. | 
* 20. Neture, published Tuly 4,1878,Vol.18,p.249,Article on | 
the Phonogreph. 
-21. The Telegreph, Microphone ana Phonogreph, Ry Du oncel | 

| Published by Herper Brothers, A.D.1879,pp.247-248. 

| pda The Deteavaah Microphone and Phonograph, by Du: Moncel, 
Published by Harper Brothers A.D.1879,p. 235. | 
| 

hotogrephs- 

{ 

? + 23, Chepman Photograp?s Graphophone Grooves- | 
Si} 

o 24, Chapman Photographs- Gramophone Grooves. 

| 
* Stipulation. 

Ls | 
ots " It is stipulated between the parties eubject to cor- 
of rection upon the discovery of error, that the ee of unites 1 

States patents contained in Exhibits 1 to 10,inclusive,are i } 
G : ee 
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true copies; that the copies of British petents in exhibits 


(11) and (12) ana of the proceedings reletive to the amend- 
ment of the Johnson patent, found in Exhibit 12, are true 
copies; that the translationsof the French patents contained 
in Exhibits 13 and 14 are correct translationsand thet they 
may be used with the came force as if accompanied by the ori- 
ginal French Patents; that the ciits and trenslations con- 
tained in Exhibits 15,16 and 17,are correct cuts and transla- 
tions of the portions of the publications therein specified | 
end that they may be used with the same force as if accompan- 
ied by printed copies of the original publications; and that 
Exhibits 18,19,20,21 and 22 are correct copies of the portion 


of the publications they purport to copy. 





aa Counsel for Complainant, hovever,objects to 
Exhibit No.12 as incompetent, irrelevant end imma- 


terial. 
-JOSEPH LYONS- | 


Reine cd led and sworn 2s 4 witness on behalf of the | 

ee 

Gefenisnts answers to interrogetories propounded to him py in 
Gustev Rissing,as follows: ag { 


. Soa 
Qaeda What is your name, age,2na occupation? 


A- Jeseph Lyons, of legal age,residing in Washing - 


ton,District of Columbie. I am by occupation ae soliditor of 


patents and mechanical and electrical expert. : ae 1 


92s State-the @neral course of your education, 


ee 
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your various occppations up to this time,and whether, and to 
what @xtent you are familiar with the science of acoustics 
and with the arts involving the practical application of that 
science,and especially with the art of recording and reproduc 
ing sounds. 

A- I received my technical eiucation as civil en- 
gineer at the Polytechniz High Schools at Budapest ,Hungary, 


ana Viern@,Austria. While studying at these instatttions 


I also became familiar with the use of tools and machinery 
for metal working and with the manipulation of scientific 
apparatus of all kinds. My studies comprised,among other 


things, general physics,ana I devoted myself particularly 


Mone 
ratories of the Polytechnic School at Vienna, se particular- 


z pant 


| to the study of electricity ,optics and acoustics. The labo 











t ly well equipped with acoustical apperatus,and with all of 
them I became quite familiar and I experimented with them 
largely,both under directions of the professors and independa- 
ently of them. 


After the completion of my studies,I ceme to the 


United States,whnere I was employed successively on the Board 
of Public Works of the District of Columbia; in the Unitea 


States Coast Survey; in the United States Naval Observetory, 
| ana then in the United States Patent Office as Assistant Ex- 


| aminer. 





During all this time I followdd up the developments 
in gmeral physics an2 in acoustics in particular. I sought 


ani I received permission fron the late Prof.Joseph Feary of 
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the Smithsonian Institute to ex per iment with the acoustical 
apparatus in the possession of that Institution,and I made 
ase of this permission and experimented for 2 number of years, 
mainly in the evenings andi during holidays,in the lebovatory | 


. the death of 
that was placed at my disposition. After, Prof.Henry the sam¢ 





facilities for experimenting were given to me by the late 


Prof.5aird. The object of my experiments wd to verify the | | 


fundamental laws of acoustics,systematicaliy, and I was par- 





ticularly anxious to ascertain the bearing of these laws upon 

i 
the behavior of vibratory diaphregns. I believe that I at- | 
tained my object and that in the course of these experiments 


my familiarity with the use ot scoustical apparatus became 


considerablg enhanced. 





As Assistant Examiner in the Patent Office,it wes my 
duty to examine a1l kinds of mechanical structures with the 
a view of determining their mode of operation,their noveity, 
ena their agreement with the aescriptions thereof. I thus 
learned to appreciate essential features of similarity ana 


nee of my duties, 





adissimilarity,in the regular perfo 
I was specially in charge,for a number of years, of 
all epplications for patents tor telephones,and, these being 
essentially acoustical apperatus,I head the opportunity of | 
| mak ing fuse of what I haa wretofore learned of acoustics. 


During my investigations and examinations cf tele- 














phones. I also became acgqusinted with the Edison phonogreph, 


2rpesred int the periodical literature 








with respect to developments in that line. I witnessed the 
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performance of the Faison Phonograph on several occasions, e 
and I believe that I was quaiified to ferm a fair apprecia- 
tion of the same. 


I resigned my position in the Patent Office in 





the summer of 1655, and went to Europe on a tour of inspection 
ana study of the development in the electrical art ani par-  |- 


ticularly of telephony. Returning to the United States in 


the spving of 1586,I engaged in the business of Solicitor of 
Patents and Mechanical and Electrical Expert, and I followea 
this pursuit ever since. 


have 
a Seeaee prepared and prosecuted a vast number of 


applications for patents, ana among them there was x quite a 
- number of acoustical apparetus and particularly apparatus * 
for recording and reproducing sounds. 
| ‘ ¥ was cal lei upon £#=messs¥ to give,and I dia give,). | 
expert opinions as respects the validity and scope of pat- 
ents; as respects sufficiency of descriptiog ana Sioneerae 


| tion of inventions jana as respects operetiveness, commercial L 


utility ana infringement of inventions. 


As parties in whose behalf was ér 





Pa 


ei in these 





matters, I may name The Srush Eleétric Company; The United 
| States Electric Company; the Thomson -Houston Electric Com- | 
2. 


pany; the Yestinghouse Electric & Manufacturing Compeny; The 


General Electric Company,and the Bell Telephone Company. | 





} I have also frequently testified as expert in pat- | 
































ent causes ana I have already made an expert affidavit in L 





this suit,in behalf of defendants,in connection with com- 





Raymond R. Wile 
Research Library 


plainants motion for a preliminary injumction. 
Q.3- Are you familiar with thevarious Exhibits | 
which have been introduced in this case? 
A- Yes, I am familiar with them. 
if 


Q.4- Are you familiar with the depositions of Mr. 





Cameron given in behelf of canplainent in this case? 
A- kxx I am quite femilias with that deposition, 
| 


since I have actea as cross-exemining counsel in connection | 
therewith. 2 
Q.5- Give ean exposition of the history of the arts | 

| 


of recoraéi ng and of re produc ing sound up to the date of the | 


filing of the application for petent of =ell & Tainter which | 


: Ye ‘ g | 
resulted in patent #341,2s2 in suit; ani you mey,in this con- 
i 


! 
nection, refer to the testimony of “r.Cameron,in so far as it 


covers theseme ground. 
A- The first attempt of obtaining a record of \ 
sound vibrations,of which I have knowleige, was that made by 
the French Scientist Duhamel either toward the end of the 
17th century or early in the isth century. The record made 
by him was realiy not one of sounds, but of the vibrations | 
of a sounding body actuated not by sound but mechanically. 
This was a tuning fork which was set into vibration by a 
violin bow. This tuning fork was provided at one of its | 
| prongs with a kyie style that was brought into light contact | 
with the smoked surface of a sheet of paper »"rapped about a | 
cylinder, which coulda be rotated ani at the same time moved 


Sitriass ais tes 


in the line of its axis. When this was done, the vibrations 








\ 
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of the tuning fork would inscribe themselves upon the smoked 


paper,by the style,in a sinuous line ,along which the lamp ie 


black deposited upon the paper was scratched away, thus giving 


the 


a white representation of the vibrations of A vaning fork 


upon a black ground. The’ only object of kke Duhamel was to 
determine the number of vibrations that the tuning fork of a 
carter 

Koeeeaned pit&h would perform per second of time. Incidentally 
he elso obtained the amplitude of vioration of the tuning 
fork; and when the tuning fork was imperfect,as in most cases 


it woula be, he would also incidentally obtain an imege of 


these imperfections. That is to say,the sinuous line obtain- 


ed would not be perfectly sinusoidal, but would,by its ir- \2 


regularities, indicate that the tuning fork was capable of 


vibrating at more than one rate. 
i “4 | 
a The apparatus thus employed was called by Duhamel | 


a Phonautogreph,and the same was afterwards improved by sever 
al physicists, in succession down to the present time;ana | 
among these improvers are particularly well known the instru 
ment maker Koenig of Paris jana Pref.Helmhoitz jhe well known 

scientist. | 


This remained for 2 lone time the only means for 


recording vibrations representing sound. q 
| 


Later on the Xmexak physicistg Leon Scott,mocified 
the Duhamel apparatus by substituting for the tuning fork a 


sound receiving funnel which, at its narrow end,was closed by 





a vibratory diaphragm,and to which latter a delicate style 


was et*actedi in a variety of ways. In this memer sounds 


couid be uttered before the wide opening of the funnel and ! 


ed 
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would be concentrated upon the diaphragm. The latter would 
then vibrate sympathetically and the style would now ae = pe 
scribe the movements of the diayhregm upon the Duhamel cy- 
linger. The inscription thus obtained gave the character- 


istic of cach sound that was-uttcred before the apparatus, 






showing by its varying forms that the diaphragm vibrated un- 


der the simltaneous effects of vaviety ot sounds,that is 





to say, of sounds of various & <3 and amplitudes. 


- To this modified phonautograph it is usual to refer 
by this name,as if it had originaliy been applied to it; so 
that when persons speak of the phonautograph they ordinarily 


mean the Leon Scott phonevtograph. Such an instrument is 


found in almost every physical laboratory and there is also 





one of uncommonly lerge size at the Smithsonian Institute, 
| wnere I haa occasion to use the same. 

It will be seen from this that the phonautograph only 
gives a pictorial representation of scund waves. Its only 
use had been formerly to study sound vibrations both as to ze 
the number of vibrations for aiffurent pitch,eand as to the o 


he 
cheracter of the vibrations derending @n the quality of, sound z 


| 
| 





The reproduction of sounds from the. graphics] re- 
ft } 
cords furnished by, the phonautograph does not seem to heve 


been contemplated either by Duhamel, or by Leon Scott,or by r 


any cf those who improved their instruments. 























ing sounds from a recor4a of the same seems to have been given | 
‘ | 
ke &khe xara 





The first knowleige of the possibility of reproduc- 
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to the world by Mr.Ea@ison. This ‘was done late in the fell 
of the yeer 1877,ena it created quite an excitement anong Ri 
physicists, somewhat of the seme character as had been creat-| 
ea by Daguerre when he announced his iliscovery of means for 
fixing the images of the cameras obscura. In fact the two in- 
ventions have something in co non and the analogy between te 
Daguerve's discovery and Edison's discovery was frequently 
spoken of when the accomplishment of the phonograph was an- 
nounced, 

While Me.Edison is the one who first gave knowledge: 
of the possibility of reproduc ing sounds , from BS recora = 
thereof to the world,it seems that the seme problem hea seed ¥ 
considered by a French physicist,Charies Cros, before Mr. i 
Edison; and it is therefore, sroper that Cros achievements A 
shoula be related before those of Edison. 

It apezrs that in December 1877,at a meeting of ees 
ATeademy of Sciences of France, Mr.Cros demanded the reading 
of a sealed paper which he haa& deposited with the Secretary 
of the Acedemy on April 30th 1877. This peper was read and 


wes found to contsin the suggestion of a process of regis- 





Hettne and of reproducing sounds. 

Charlies Cros’ sealed paper was published in the pro~ 
ceedings of the French Academy: (Comptes Rendus),and @ copy 
of that paper,or,rather, a proms thereof, is in evi- 
dence inthis case as Defendants Exhibit No.15. The con- 


i 


tents of the shole paper may be summarized as a suggestion 


that if a phonautographic record is photo-engraved,it may be 
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12 
usea for the reproduction of sound by means of a certain 
Specificaliy,the Cros paper says 


reproducing apparatus. 


that a phonavtographic reccra may be made upon & disk in sud- 





stantially the seme fashion in which Leon Scott had made 2a 


Pie 


phonautogrephic record upon the surface of-a cylinder. Mr. 


Cros then says that by the process of photo-engraving the 
irregular sinuous lines of the phonavtographic record may 


ve obteined either in intaglio or in relief upon the surface 


tee 


of some resisting material, such as tempered s 1. He-then 


says that if the resisting record thus obtained be moved in 
the esme fashion as the surface upon which the original pho- 


‘ 
navtogrephic record was meade; and if while the record is thus 


a 


notched fi 





er,is held by a spring 


moving ,& metal point, or 7 





abainst the cinuous line,ewch point or finger being comaected | 
with a diaphragm; the recorded sounds will be reproduced. 


L- He also suggests that the record might be made upon 


a cylinder instesa of upon a disk. & 





It will be observed from this that Cros idea was 


to meke 2 phoneutographic reccrd fixed in resisting material, 











énd to then use 


corded sounds. 


photo-engraving. 


which was well known at that 


for reproducing 


“£ met 


(or a notched finger, if it is in 


proauction of re- 





ti record for the 


tixed 





The fixing of the phonautographic record in 
ial was to be accomplished by the process of 


In addition to the phoneutograph proper, 





time, Mr.Cros describes 2 means 


the Yrecoréea sounds in these words: 


in grooves 
relief),is 





al point, if the trecing is 


| 

i 

| 
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held by a spring on this tracing, and at the other 
end the finger which supports this point is solid 
with the center of the face of & suitable mem- | 
brane for producing the sounds." | 
The passage above quoted is the only one that de- { 


scribes a novel element of the proresed apparatus and it can4 j 


not pe said that it conveys a very clear idee of tne construc 





tion intended by lir.Cros. Moreover,it does not appear that — 
| 
Mr.Cros evér built such an apparetus. & lA 
Later on,on May lst 1878 vr. Cros applied for a 
neh patent which was delivered to him on July 27th 1E76 , 2 


unfier No.124,213. A translation of that patent is here in 

evidence as Defendants Exhibit No.13. Still later,on Auguet 
3a 1878, Cros took out a Certificate of Adaition to his pat- e 
ent,and a translation of the seme is also here in evidence 
as "Defendants Exhibit No.14". 

In his patent Cros discloses a great number of 
ideas with respect to possible methods of recording and re- 
producing cound. An exhaustive review of all these sug- 
gesticns is here neither desirable nor necessary,since most 


of then are ctviously quite inp racticeble,and only prove the e 





‘ y of 'r.Cros’imagination. In this patent ,however, ee 


there is suggested smong the great number of processes, one a 


that deserves notice in connection with this case, and which - 


is set forth in these words: ‘ i 


"The lamp black can be replaced by a body in- 
sulating an underlying metallic plate from the en- 
sravine action of sn acia, In thie cease the “ork of 
the stylus is increased by the cohesion of the insulat- 
ing substence. Tallow, pareffine, the varnish of aquae 
fortis can serve. 
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etalon 


In this case nothing but an, ingentaticn is obtained 
which is good for the repetition “with a 1 Bo GU OF 2ir; or 
with a solid point entering into the Ssteaiation and 
causing a sonorous body to vibrete." 

The suggestion contained in these two paragraphs are 
to this effect: Teke a metal plate protected against the ax 
action of an acid by a guperposea layer of tallow, paraffine 
or varnish of aqua efortis and trace through that is layer 
a phonautegraphic record,and subject the plate to the action 
of an acid. This will give a sound record in the Form of 
& groove,from which scunas can be reproduced either by means 
of a jet. of air ,or ies a@ styie entering the grocve and caus- 
ing @ sonorous body to vibrate. 

What Mr.Cros means by a varnish of aqua fortis’ is 
not obvious. At least I amnot aware of the existence of 
such varnish,and in fact I cemot conceive of the existence 
of such varnish. Agua fortis meens nitric ecia,and I amnot | 
acquainted with a varnish the vehicle of which is nitric acia 
ena I caemct conceive of such Varnish. 


It is to sey that the sugrestion 





of the use of a jet of air for the reproduction of sound is 


too wild to deserve consideration. Therefore, disregeriing 


this feature-as entirely imaginative,there only remains -to 

be considered the suggestion of obtaining a phonautofraphic 

Becord groove in metal by the action of an ecid. Upon this | 

point I shall spesk more in detail later on;but I will here 
tracing and 


say eat once Shat the mere eneecstion ST a a F gouRna re<- | 


cord in metal by the use of a2 layer of taliow,pararfine,or 
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15 
and acd, 
any kina of varnish does not teach anybody how to do it. 
Mr.Cameron in his testimony treats the suggestions 
of Cros quite seriously. He treats them as if they had been 
realized by Cros andi as if he, Cros, had actually made such a 


sound record. I shell point out further on how mach inven- 


2a to be done before any 





tion and how much experimenting 





of the evegsetions of Cres could be r 





Before and after the dete of the Cros patent some of 
his ideas were ventilated in periodicals; but since these 
were mostly incoherent ana fantastic restatements of some of 
the things found in Cros'patent it is not necessary to refer 
to them here specifically. 

Altogether it joes not sean that Cros accomplished 
anything in practice. There is no record of anything that 
he actueily aid. Ne had ideas,conceptions,hopes,expecta- 
tions; and he recorded them; but it seems thet he neither 

world 
recorded nor reproduced sounds. The Kerns, learned from Cros 
nothing practical; he gave us neither a drawing nor a machine 
While this ic so,it must be aimitted that the Cros publica- 


tion iniicited 2 eral path thet inventors might pursue 





in order to accomplish the recording end -eproducing of, 
sounds. But the whole tenor of his writines is chsracteris- 


tic of the dreamer. He speaks with the voice of the,ssss 





ra i a 





or the prophet. Some of his visions he records in this fash-| vy 
ion: 
"I see three kinds of tracings; a transversely 
undulating tracing; a bgt tng undulated in depth; 
2 simple linear tracing" .......se@te.,etc. 
i 
‘ 
\ 
ean R. Wile 
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The italics are mine; and I will only observe that 


neither of the things which Mr.Cros in this fashicn saw in ae 


his minds eye aid he actually realize . 





A distinguished scientist ,the Count Du Moncel,in 
his book entitled "The Telephone,Microphone and Phonograph," 


an extract from which is here in evidence as "Defendants Exz- 


nibit, No.22" speaks of Mr.Cros' achievements as follows: 








"wir.E@ison's phonograph was cnly petented in Janu- 
ary 1877. Consequently, when we look at the principle. 
of the invention, Mr.Cros undoubtedly may claim priority; 
put it is @ question whether the system described in his 
seeled peper,and published in the Semainae du Clergé 
Oct.1877, would have been capable of reproducing speech. 
Our aoubt seems justified by the unsuccessful attempts 
of the Atbé@’ Leblanc to carry out Nx M.Cros' idea, When ( 














ave to do ¥ith such ur s and complex vibra- 
tions es those involved in the reproduction of articu- 1 
late words, it is necessary thet the stereotyping shoulda | 
in some sense be effected oy the words themselves, and | 
their ertificial reproduction will necessarily fail to 
meke the slight differences which distinguish the deli- 
cate combinstions of speech. Besides the novements per- 
formea by a point confined to a grocve that follows a 
sinusoidal curve cannot be effected with 211 the freedom 
necessary for the development of sounds and the friction | 
exerted on the two eiges of the groove will often be of 

a nature to stifle them." 


we 





1st 








It will be noticed from this that such &® a renowned 





Scientist es the Count Du ncel not only questions the prac- 


ticability of what is described in the Cros sealed paper. but 


a7 


he also esserts that 2 certsin Akkie Abbe Lebianc attempted 
to practice what Cros taught and failed. In addition to 


this it is worthy of notice thst the Count du Moncel also | 





’ 
WonubAe, whic/ste rit is at all practicable to reproduce sounds 
from a recora consisting of a sinusciasl groove ex xkisK “| 


Se. 
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It will here be proper to make clear what kinda of 


soung record Cros proposed to make;in order that I may refer 


to such sound record,as I proceed without again describing it.|« 


We have seen that Cros proposed to first meke a 
phonautograpnic record either upon a smoked surface or upon 
s surface covered with paratfine or other like substance, and 
that from euch inscription of the sound he proposed to ob- 
tain either a groove or a ridge showing exacetiy the same 
sinuosities. If in this manner he obtained 2 groove,such 


rrocve would naturally hzve an even depth all throughout,or 





practically an even depth. The sinuosities of the sound in- 
wold Ken : 
Scrapiion, representes @ picture of a line extenaing to the 
right and to the leit of e medien line. Conse quently, the 
groove, isbbte inea would likewise extend now to the right and 
an 
now to the left of Sse, medien dine. Such sound record has 


been spoken of,and properly 80, in this case, as a laterally 


unduleting sound record. 





This then is the kind of record that Cros aimed at, 
but, as we have wen, never actually obtained, 

fn August 13th 1875 Mr.Cros took ovt a Certificte 
of Aaaition which I have elreedy referrei 3; but it is neea- 
less to dwell upon the same,since it contains nothing but én 
adaitionel suggestion of a mode of recording sounds,and 
which has in it so many elements of prospective failure that 
it does net deserve to be here[aescribed. Nobody,as yet, , 


has taken either the Cros patent or his Certificate of Aaai- 


tion quite seriously. In this certificete of addition again, 





f 
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ao) 
‘ "Nr. Edison's phonograph was only patented in 


18 


there is no drawing. But the patentee seys: 


"The apa pokionie® this system, the property of 
Which I ascure;myseif by this certificate of addition, 
are innumerable. In another addition of my patent I will 
describe the apparatus constructed in detail." 


So far es I am avare Mr.Cros never filed agother 
certificate of adidition; so that the xwirn world remained in 
hes 


ignorance of the kind of -pparatus that jSees might have 


? 


had in mina, 
I here desire to cali ettention to what seens to bof 
an evident error in Count du Moncei’s book from which I have 


above quoted. je there says: 





Jenvery 1877... 
The date thus eSeridea to the rirst'Edison patént seems to 
be wreng, se would eppear from the context. The fact is that 
the first Edison patent describing the phonograph,was taken 
out in @nglana on July 30th 1877. 

Upon the advent of Ediscn the laterally undulating 
record suggested by Cros was entirely lost sisht of by the 
world ,except,as we shall presently see, that it Was again sug- 


gested ,for one passing moment, by Mr.Edison himself . In 
bon 
vreality,it ene? wemas for the time deing,and anty 
made its appearance again ten years later,as I shall point 
out by ana by. : 
The first knowledge of a practicable mzxkex method 


of and means for recording and reproducing sound was given 


to the world by Mr.EAison,ana his name has ever since been 
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associated with this art. He took out quite a number of | 
patents in foreign countries,the earliest of which seems to 
have been his English patent #2909, dated July 30th 1877. He |* 
subsequently tock out enother English patent #1644 dated Ge 
April 24th 1878, ana he also took out his fundamental United 
States patent #200,521, fapies ef these patents ere kexe in 
Exigeree A copy of the United States petent is here in evi- 
dence as "Defendants Exhibit No.3," and a copy of his English j 
petent #1644,is here in evidence as "Defendants Exhibit No.11 | 
Ig practice Mr.Edison adopted particularly the scheme. delin- \ | 
eated in the principal avevinaee his United States patent, e | 
|| 


and the echeme delineated with reference to Figs.1 ena 2 of 








jiffe English patent #1644. i 
Mr Edison had been at work on improvements in tele- 

the 
phones ,and he had learned a good deel of performances of H 


disphregms when vibrated by the impact of sound waves. Te 


leerned in his experiments that a vibrating diaphreem yielded 





in reality more work,ar was capable of performing more work, |= 


than was generally believed. In fact r.Edison entertained 
that @ 


ea ideas as to the acount of work at, wer é 





vibrating diephreem might perform. Fnterteining such high 

estimate of the work that may be derived from a vibrating 

diaphragm, he conceived of the pos sinility of impressing 
Aumeh 

the vibrations of e—i+setine iiephresmn airectly upon some 

soft flexible material and in this mamer he was encouraged he 

to attempt the scheme of recording and reproducing sounds. 


Ee conceived thet if it were possible to impress the vibra- 


tions of a diaphragm upon such material in a permenent 
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fashion, he misht cause such impressions to react upon anothe’ 
diaphragn and¢ cause the one to vibrate in a mamer simi- 
~ 


lar to the first diaphregn and thus obtain a reproduction of 


scund. 
ur. Cameron in his testimony, seems to believe that 
| hi ted to Mr.Fdison's mind by the performance 


ne, whnich,so he says, clearly demonstrated 








phragm was caused to vibrate by or in accordance 
withsound waves, and a second diaphragm were mechanically 
caused to copy or imitate the vibrations of the first diaph- 
ragm, the souna which set the first diaphragm vibrating 


would be reproduced tne second. 

















~ I doubt whether Vr.Fdison learned anything, or had to 
learn enything in this respect from the Peli Telephone. The 
string telephone ,or so cailed lovers telephone, was known 
long before the Fell teleyhonejand whatever the telephone 
might teach with respect to recording and re “08 36 ing sound , 

iw 3, telephone, 

However this may be,the principal scheme which Mr. 

Edison purssed ani which he reaiized was as follows: 

| om provided with a mouth-piece is se- 

BS cured a metallic pin or style; ana in front of that style he 


arranged @ cylinder which coulda be rotated and at the same 


time moved in the line of its axis. fhe aiaphragiowishxits 
seyie The cylinder Which he mefie of metal had a helical 
groove cut into its surface ana the sheft of the cylinder 
hed @ screw thread equal in pitch to the pitch of the helical 


EXPEXE 


a 


Reset 
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eae ee ‘ 
7 grdove. The shaft was supported in a nut bearing ,so that 
when the cylinder was rotated it also pregressed rectilinear- 


ily. Upon this cylinjer Nr .Edison wrapped a sheet of metal; 


lic umd foil ordinarily tin foil, and the diaphragm with 
its style was adjusted toward the cylinder until the style 
# impinged upon the tin foil, just above some portion of the [- 
helical groove, ana it impinged upon it with sufficient force |— 
to slightly *t*press the tin foil so that it slightly entered 
the groove on the cylinder. If then this cylinder wes ro- 
tated the pin or style wovld trace upon the tin foil a heli- 
cal Eroove g by depressing the foil into the groove an the cy- 
linder. This groove would be smooth ani of even depth, so lon ~ 
as the diaphragm was quiescent. But when the diaphragm 
wes caused to vibrate in response to sounds uttered against 
it through the mouth-piece, the style would alternately press 
tie more and less against the tin foil, ana wouli,in this man- |+ | 
ner, produce jin the bottom of the groove,a series of elevation). | 


to 
ana depressions corresponding to the,fre ana fro movements 


v 


of the aisphregm. Such: 2 record has been spoken of in this 


veas@,ani properly so,as a vertically unavlat ing recorg by 





way of distinction frou the latereily undulating record that |v 











‘had been suggested by Cros. 


Adjonurnei until Wednesiay,December 27th 1899 at 11 A.M.) 
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Washington,)D.C.,December 27,1899. 
Met pursuant to zdijournnent. 
Present- Parties as before. 


The witness continues his answer to 9.5, as follows 


From what I neve said about the proposed laterall); 
wndulating record suge estes vy Cras jana the vertically undu- 
lating record of Edison,it will be seen at once that by the 
very voras which must be employed im—eeaee to cheracterize 
tnese reccrds so as to itistinguish then from each other,the 
characteristic of souni waves are found yin the “ros record, 
ne the configuration of the walis of the groove; while the 
characteristic of sounds waves,in the Edison record, are fand 
in the bottom of the groove. .It further foklows that in re- 
producing from a “ros record the style will be ected upon by 
the side walls of the groove, receiving impulses from the 
samé a2iternately to the right and to the left; while in re- 
Producing from the Faison record the style will be acted upon 
by the bottom of the groove, receiving impulses upwardly, and 
allowed,by the resiliency of the Aiaphragm,to again move 
downwardly. Ia other wcrds,the reproducing style ant iixph- 
RBM BORKHEELER XRER XE Will be vibrated by the Cros recora 
in directions pasexaes with the face of the material in Which 
the 
8, sound groove is formed; while by the Edison record the 
reproducing style will be vibrated in directions at_right 
angles to the face of tne meterial in which the sound groove 


is formed. 





| 
| 
| 
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As I unders tena it there is no dispute about this point 





in this case,ana in fact there can be no dispute about it.. 
Since in the formation of the Faison record the 
tin foil is being depressed into the helical groove formed 
on the eylinier, (or into 4 iinet ears formed on a disk, as 
we shail presently see) it follows yor necessity that those 
portions of the tin foil which enter the groove will slope 
downveraly from each side toward and to the bottom of the inm- 
pression or indentation madé by the style. The Edison re- 
cora groove therefore as sloping wallsj;ana these records 
are generally spoken of as indented records with sloping 
wells. 
Vaving now generally characterized the Faison method 
of recording and veprodiucine sounds, it will be necessary 
that a ee describe more in dets#il the mechanisms employed 
and the procedures adopted by Mr.Zdison. These will appear 
most clearly from the fundamental United States patent of 


Edison jena from his English pateat #1644 of 1878. 





Edison tundavental United States patent 


| 
{ 





#200,521, there are fo 


ana 2,represent the real BHaison phonoz 





aph,while Figs.3 ena 





4,are iilustrations of two fanciful modes of record ing sounis 
Which have never been treated seriously by anybody and to 

which I shell hereinafter refer very vriefly. In Figs.1 and | 
2,however, we have the reel Edison phonograph,that is to say, 


the representation of apparatus thet were actualiy used for 


+== recording eni reproducing == sounis. 
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With reference to Figs.1 and 2,the petent discloses 


the following: 


There is a4 cylinder with 2 shaft rest on the seme, I. 


and which might just as well be in one piece with the cylin- 
der. The portion of the shaft which extendas from one ena of 
the cylinder is screw-threazied,while the portion of the same 
which extends from the other end of the shaft is smooth. 


This 





thes therefore one suxxex nut bearing and one smooth 
beesring. The surfece of the cylinder has formed in it a 
helical groove,extending fron one, of the cylinder to the 


other, and the pitch of this nelix is the same as the pitch of 


the screw threza formed on the snzit. There is indicated in 
the draving a motor) by which the shaft ana cylinder are re- 
volved; and it will now be ciear that as the shaft ana cy- 
linder are thus revolved,they will also receive a rectilinear 
movement in the line of their coinciding axés. The cylinder 
therefore will be both roteted ani moved rectilineark€ly. To 


each revolution of the cylinder corresponds a rectilinear 





movement ecuel to the pitch of tne screw ,or, what is the 


same thing, to the pitch of nelical groove on the cy- 








linaer. About this cyli r te== is wrapped the material 
which is te receive the sound record; this material is ordin- 
arily a sheet of thick metallic foil,mainly tin-foil; or it 
may be a sheet of peper, or a sheet of paraffine peper with a 
metzl foil superimposed thereon. The tin-toil or other so- 


cellea record ne mat erial,is closely wrapped around the cylin 


ager, and in the use of this machine it was found that the 
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25 
best results were obtained wren the tin foil was pressed upon 
the cylinder rether tightly ana smoothly until it slightly 

! groove 
entered the grooves on the cylinder,so that the textkex be- 
came delineated upon the tin foil. 

On one side of the cylinder there is arranged a 
diaphragm supported in a suitable mouth-piece ana having a 
metallic style, a short pin,secured to its center. The H 
mouth piece and with it the diaphragm and style is now antust-| 
ed toward the cylinder until the style is just opposite the | 
groove on the cylinder,the position of which groove has been 
made visible on the tin-foil in the mamer I have above in- 
dicated, and the adjustment is made so that the style slight- 
ly presses upon the tin-foil just above the groove. If now 
the cylinder is rotated,whereby it also nexviver receives its 
rectilinear motion, the style will smoothly press the tin— 
foil into the groove of the cylinder, so that the tin-foil it- 
self will become grooved; and this groove is of even depth 
with sloping walls,so long as the diaphragm and style are 
quiescent. If now,however, sound is uttered against the 
diephregm through the mouth-piece ,while the cylinder is ro- 
tating and progressing in a straight line ythe diaphragn will 
vibrate sympathetically ana the style will depress kxhe or in- 
forward 
dent the tin-foil aur ing its mutp mutxard vibration,to a 
greater extent than it did when the diaphragm wes quiescent; - | 
while when the diaphragm in its vibration moves rearwardly, 
the style will depress or indent the tin-foil less than it 
aid before; end thus there will be formed in the tin foil a 


| 
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26 
groove of varying depth ,and the variations of depth,that is | 
to say, the undulations in the bottom of the groove ,will cor-|-- 
respond to the vibrations of the diaphragm both as respects e 
time and amplitude. There is thus produced,as it were, an 


image of the sound ves,in the bottom of the indented groove] « 





S In this operation which is called tse record ing,the » 
style will always be coincident with the helical groove on 
the cylinder,so long as the pitch of the screw-thread on the } 
shaft is equal to the pitch of the groove on the cylinder, fou 
and so long as the screw faithfully carries the cylinder 
along the line of its axis for every part of its revolution. 
This means that there must be no lost motion; that is to 
say, there must be no looseness between the screw and its 
nut bearing and there must be no difference in pitch between 
the feed screw and the helix on the cylinder. 

For the reproduction of sounds thus recorded, this 


patent shows a diaphragm and style mounted sn tke adjacent 


r 


tto the other side of the cylinder. The style in this case 
D, 
is fixed to a flexible spring support ed upon a little bracket}, - 
the ' 
end this epring is conmectea with A, iiaptragn by “Rbthysada | _ 


BY Uthey substanse expablie of eonxeying tHE mExRHEKE BL RQ 


"a thread or other substance c2pable of 
conve ying the movements of D". 


This diaphragm and style is adjusted toward the cy- 
linder until the style enters am the record groove in the tin 
foil, bearing upon the bottom thereof; and if now the cylinden ~ 


is again rotated as in the act of recording,the elevations em 
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depressions in the bottom of the record groove,acting upon 
the style,will vibrate the spring to which the style is L 
attached,and these vibrations will be communicated to the 
diaphragm by the"thread or other substance capable of convey- 
ing the movements of D",and the diaphragm will then emit | 
sounds ,Wwhich will be more or less accurate copies of the 
sounds that had been recorded. 
oat In this connection I desire to call attention to the 
| fact that the string or other substance capable of conveying 2 


the movements of D are not deemed really necessary by Mr, 





Edison. This is made evident by the following statement 


found on page 2,lines 7-10 of the patent,as follows: | 


"This motion is conveyed to the diaphragm either | 
by vibrations through a thread or directly by cono= 
necting the spring to the diaphragm F,"sereeverce 


Ke. 
H It is evident that with a machine constructed in a, < 
combrnin 
manner described in this patent,where the reproducing diaph- 


y 


ragm and style is a structure separate from the record ing 
diaphrasm and style,it is necessary that the reproducing 
style be initially adjusted with some accuracy so that it L 
will engage the record groove and bear upon the bottom of the 
same. This is made comparetively easy by the fact that the 

reproducing style is finer than the recording stylas. It is 


shown both shorter and finer in the drawing and the specifi- 





























cation points this feature out on pege 1 tings 2nd column, 


lines 2,3 and 4 from the bottom as follows: z . 
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"In front of.this diaphragm is a light spring, 
D, having a small point shorter and finer 
than the indenting point on the diaphragm B." 


It will be seen further on that this practice of 

making the reproducing style finer than the recording style 
oe 

has been Sam by others,and particularly by Messrs.Bell & 
Ta inter. In fact there is no escape from this practice, so 
long as the recording style is not at the same time the re- 
producing style; for in order that good reproiuction be se- 
cured the point of the reproducing style must surely bear 
upon the bottom of the record groove where the elevations and 
depressions,that is to say,the record proper is found. Now 
if the reproducing style were not snail, than the recording 
style some aifficulty might be experienceda& in adjusting it 
so as to bear upon the bottom of the record groove. Once, 
however, this adjustment is secured with the machine shom 
in the Edison patent there can be no further difficulty; for 
now the style will alweys bear upon the bottom of the re- 
cord groove, throughout the whole lensth of the recordj;al- 
ways supposing that there is no lost motion in the feed 
screw and that the pitch of the feed screw is exactly the 
Same as the pitch of the groove in the cylinder. 

Since this safe and continuous engagement of the 


reproducing style with the bottom of the record groove, 


which has been spoken of in this,case as "tracking the groove”. 


is 2 mettec of sons importe nce in trie case y 1 xta ey 


with propriety point out more in detail what the conditions 


e 
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of safely tracking the groove are and how these conditions 5 
are secured in the Edison machine . 

It is evident that if the feed screw has a differ- 
ent pitch than the helical groove on the cylinder,one révo~ 
lution of the cylinder will not feed the seme in a straight 

he middle bf oille 


line exactly the distance between, one groove and the next aad- 


that 


jacent groove; ana in shies case the style ,if it engsged the 


K 


pottom of the groove primarily, would,at the end of one revo- 
lution of the cylinier, be more or less out of engagement with 
the bottom of the groove, but would contact with one or the 

otherx of the walls of the groove; it would,so to speak ,ride 


\ 
up or crawl up a side wall and would not reproduce at all, oF |} 


awentll 





preproduce so faintly as to be practically useless. It is | 
therefore clear that the pitch of the f®ed screw should be | 
exactly the same as the pitch of the groove on the cylinder. | 
Now,if we look at the Edison machine as rap shown 
in this petent,we find that the screw threaded shaft is fixed 
wits the cylinder ana might be in one piece with the same. 
Consequently, the screw thread may be cut upon the shaft in 


the same gauge-lathe in which the helical groove is cut. upon 


the cylinder. In fact it may be done and would naturally be i? 


done, with the same tool and without removing the cylinder 
: ‘ 
ana shaft from the lathe; it would, be done by the same gauge. 
a@& 
It must be understood that tee, screw is cut upon a shaft, sa 
as 


or a helical groove is cut upon ‘es, cylinder jin the ordinary 


manufacture of such articles upon alathe in which the cut- 
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ting tool is rectilinearly advanced a certain distance for 
each revolution of the article. This distance is chowent 
and once ana forever fixed by the operator of kha lathe,in 
accordance with the pitch desired. This being the case, it 
is evident thet a number of screw threads, or a number of 


helical grooves, can be cut in succession with the same ada- 


justment of the gauge, and with the assurance ef-eceteinty 


that they will all have the same pitch within the limits of 
| accidental or unavoidable error of a gauge lathe. Now these 
accidental or unavoidable errors are exceedingly small;so 


small indeed that for the purposes of a sound rewrder or 





reproducer they would never be perceived. | 
| om I have some experience itn this matter,since I have r | 
; 

myself cut many a screw thread, end also some helical and some i" 
t spiral grooves upon = gauge lathes. I have made micrometer 
screws with heads divided dnt, sursnree parts, with an index I | 
| pointing at the divisions of the heaa ;and it was necessary 
that each one hundredth turn of the screw shall advance the { 
screw rectilinearly exactly one-hundredth part of the pitch 
of the screw. Such instruments are quite well known, and + 
while they will never be aethaneetearly accurate, they will | 
| elweys be far more accurate than is required for a sound re- 
cording or reproducing machine. The limits of unavoidable 
‘ | 


error in such micrometer screws are so exceedingly small that 


they axgz becone only noticeablite in accurate geodetic or 





astronomical observations in which an error in the instrument 


becomes multiplied a hundred thousand times yor millions of 


times. It is only in connection with such measurements that j | 
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31 
the unavoidable inaccuracies of micrometer screws need be 
considered. A sound record ae or reproducing machine is,by 
compatison with geodetic or astronomical measuring instru- 

ments,a very coarse affair. 

It. is therefore my opinion that for the purposes of 
the Edison phonograph the pitch of the feed screw can always 
be made to be exactly the same as the pitch of the helix 
groove on the cylinder. 

It is also evident that if the nut-bearing through 
which the feed screw of the Edison machine passes, were loose, 
so that each turn of the screw would not safely propel the 
seme in a straight line to the full extent of the pitch of 
ive screw,the initial agreement between the reproducing style 
and the bottom of thejrecora groove would be eventually lost; 

the style would in this case also leave the bottom and ride 
or crawl up the tneltne*eitie walls. Now,as respects this 
loosenéss or ‘Lost motion’ I am prepared to say that it is, 
wyudte or can easily be made quite as parent as the the acci- 
dental errors in the pitch; for if this were not the case, the 
great accuracy aimed at in micrometerg screws with respect 
to pitch woulda be quite useless. ‘ 

From what I have so far said upon this point it fol- 
lows that the combined effect of difference of pitéh ana of 
lost motion,in the Edison machine ,would be so small as to be 
entirely negligible. Still it cannot be denied that theo- 
retically speaking,there will be found,in such machine, always 


some gifference of pitch and sone lost motion; but the devia-' 


r 


fee 
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32 
tion of the point of the reproducing style from the bottom of 
the record groove on these accounts would be exceedingly 
small. However, even if xhey were these deviations were ten 
times greater than they would naturally be,the construction 
of the Edison reproiucer would take care of this. It wibl 


be observed that in the Edison machine the reproducer style 


is at the end of a comperatively long and slender leaf spring). 


| 
and that this spring is or may be connected with the diaph- 


ragm by a thread. The vibrations which this spring has to 
perform are in a plane that is normal to the surface of the 
cylinder; but the spring is so thin ana long, and its connec- 


tion with the diaphragn,when the thread is used may be so 


we 


loose, that thicoprieg ,will readily yield in a lateral direc-|. 





tion to the extent required to compensate for such difference 

of pitch, ana such lost motion jas may occur in such machine. 

In other words ,the reproducing style has sufficient freedom | 
| 


lateral j 
of xzexxz motion to compensate for any irregularity of later- 


| 
al motion of the record cylinder,and I have no hestitation in| 
saying that with a machine of this chzracter,constructed 
with kke ordinary care,the reproducing style will always be 
found at the bottom of the record goo ve jand will always re- | 
produce the recorded sounds. 
There is one other imaginable inaccuracy in a machie 
of this character that should be mentioned and this is that | 
the cylinder may not be quite concentric with the shaft. 


This eccentricity the existence of which is,theoretically, | 


always present, is practically so small that jin my est imation) 
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it cannot possibly have any effect upog the operation of 
i 
either recording or reproducing. As I have state@ above,the | 
ana 
shaft in the cylinder are fixed together,and may be in one t | 
| 
i 


piece. They would therefore be turned in the same xay lathe, 


between centers, sovthat with the commonest care observed in : 


turning them the eccentricity would be a vanishingly small 
quantity. 

But even if the eccentricity were ten times greater 
then it wovld naturally be the Edison apperatus takes care of | 
| this in a very efficient mamer. It will be understood that 
if the cylinder were appreciably eccentric ana if the repro- |- 
ducing style were rigidly mounted and adjusted in a rigid man- 

dome 

{ ner to dear at any, point upon the bottom of the record groove; 
the rotation of the cylinder woulda either withdraw the xenand 
bottom of the record groove fron the style, or would press 

against the style with undue force until the elevations ana “ 
depressions would be ironed out or the rather delicate record |: 
material would be torn. It happens,however, that the re- 
producing style is not rigidly mounted in an unyielding 
fashion, but is mounted upon a delicate, yield ing spring, be 
“witidis Ruan beaningx would yield to increase ~” pressure ra 
upon the style and would bring the style again forward toward 
the record if the same »by reason of eccentric ity ,shoula slight 


ly be withdrawn from the point of the style. 





I have so far spoken of these theoretical inaccura- 






































cies of the machine ax z£ in a theoretical mamer only; ana 


while I believe that persons skilled in these matters will 
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concede the accuracyk of my statements ; I may say that I do 
not altogether or exclusively rely upon theoretical considera 
tions , but that I have some practical experience in this 
matter. X khaxe ak my Bispessk 2 PRENEKKRPR 

I have at my disposal a phonograph of the Edison , 
type but constructed somewhat differently from the machine 
illustrated in the patent here eoheidered she the use of that 
machine teaches me that all that I haveN here said as re- 
spects the absence of practical differences of pitch, lost 
motion ana eccentricity jis quite correct. The Edgson machine 
which I have at my disposal is constructed as follows: 

The grooved cylinder with its screw shaft and bear- 
ings is exactly the same as that shown in the patent except 
that the bearings are much heavier than is indicated in the 
patent and are formed in standards rising from a base plate. 
There is no motor for turning the shaft,but there is a hand 


crank for this purpose. There is only one diaphragm and 


| 
style, serving for both recording and reproducing . The diaph-+ | 


ragm is mounted in a mouth-piece which is in turn mounted 
an 

upon a hand lever,hinged to the top of the same standard in 
which one of the shaft bearings is formed. This hand lever 
is at one point reduced in thickness so as to form a spring, 
which tends to throw the arm and diaphragm and style toward 
the cylinder; but the movement toward the cylinder is limitea 
by an adjusting =screw. For recording the arm is swung over, 


parsliel with the cylinder}in frmt of the seme ,end the free 


end of the arm is brought down against a lug which limits the 
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swing of the arm whereby the latter will always be about : eo 


parallel with the cylinder when either recording or reproduc- 
tion is desirea. After the arm has thus been swung around 
against the lug, it is released and it is then carried By 
the spring down toward the cylinder, until it is arrested by 


the 
the head of,am adjusting screw of which I have already spoken 


The diaphragn is made of mica , and there is a flat spring 
radially across the diaphragm which carries at its free end 
the style ; but between the spring and the diaphragm there 


is interposed a small block of pith, so that the vibrations 


of the diaphragm jin record ing ,are transmitted to the style ie 





through the pith and spring; and in reproducing,the vibra- | 
tions of the style are transmitted through the spring ana | 
pith to the diaphragm. The adjusting screw which limits the 
movement of the diaphragm carrying arm towara the cy}inder, is \ 


so adjusted for recording that the style slightly indents 


the tin foil, and by this aijustment the little block of pith, je 


which acts as a spring is slightly compressed so that the ie 


style bears with yielding pressure upon the tin foil. If 
now the cylinder is rotated and sounds are uttered before 
the mouth-piece, a sound record is obtained in the usuel man- 
ner. 


The hinge of the swinging arm is adjustable length- 


wise of the cylinder by or rather,the arm x is adjustable on — 


the hinge so as to bring the style exactly in coincidence - 


with the s+¥2e groove of the cylinder. This sdjustment is 


made once for all. 
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My experience with this machine was that x& when 


the arm Was once adjusted to bring the style in coincidence 











with the helical groove on the cylinder, no further trouble 

was experienced either in record ing or in reproducing. The 

style would then always be and remain in coincidence with | 

the record groove. I could turn the cylinder,after the re- 

cord had been made, to any position thetever; the style would 
| always engage the record groove and give reprodu ction of the 
| recording sounds . I coald,before putting the diaphragm in 
place,turn the cylinder to any position I ukese choose; when 
i I then swung the arm around parallel to the cylinder and al- 
lowed it to be carried down by its spring toward the cylinder, 
the Bes would always engage the record groove. 


It is quite natural that this be so, since,as-T have | 


explained hereinbefore, there could be no perceptible aif- 






ference of pitch between the feed screw and the helix 


and there could be no perceptible irregularity in either ; ™% 

and there could be no perceptible lost motion in a machine 
jfereepTihle 

of this charecter. But if there are such discrepancies in 











the machine then there is evidently enough lateral yielding 


carry the style safely down to the bottom of the record 
sroove. My opinion is that in this machine such lateral 
self adjustment of the style is not at all required,since I 
am convinced that the discrepancies above referred to are so 


exceedinsly minute as to escape all observation. 


ge | 


v 


‘ile 





: the style or its supporting spring, gx Naetexexeeigex to 
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37 
I wish it to be understood that the machine I am 
here speaking of is not by any means a delicate structure . 
On the contracy it is an exceedingly coarse structure;it a a 
one of the coarsest pieces of mechanism that can be conceived 


But machine work has been brought to such a high state of i 





perfection that it is not to be surprised that there is 
neither a perceivable difference in pitch nor a perceivable 
irregularity in the helix;nor a perceivable lost motion; nor ' 


a perceivable eccentricity. 


Adjourned until Thursday,December 28th 1899,at Ll A.M) 


————— ee Se 
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Washington,N.".,December 28,1899, 


Met pursuant to adjournment. 


Present- Parties as before. 
Witness continues his answer to Q.5. 


Mr.Cameron in his testimony desires it to be under- 


etood that the Edison phonogreph was found in practice to be 


‘very imperfect; and he ascribes the comparative failure of 


the Edison machine mainly to the fact that the reproducer had 
to be eajusted 

"by the exercise of great care ana skill" 
into proper relation with the indented record, and that itis 


was then 
"clamped rigidly in position". 


Mr. Cameron further says that the Edison record groove is 
an exceedingly fine thread-like line) and that therefore the 
adjustment of the reproducing style into engagement with the 
bottom of the groove was very difficult to secure, end that 
éven when such eajustment was successfully accomplished, it 
was by no meane certain that it would be maintained; end 
Mr.Cameron intimates that changes of temperature ani conse- 
quent expansions or contractions of the parts would be suffi- 
cient to disturb the adjustment. 

I have heerd such language before, befcre I heard it 


from Mr Cameron; but I could never appreciate the justice of 


it ana my experience teaches me that it is not warranted. 
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Tf what Mr.Cameron says were true, then it would simply be 
impossible to reproduce with the Edison machine. Now,I have |- 
heard very good reproduction with an Edison machine, shortly 
after the same became known here in this city,in a public - 


amidst 


hall,seated thirty or forty feet from the machine and Riwidst | 


A 
the bustle end noise of a large audience. With the little | 
moaified Edison machine of which I have spoken, I recorded 
and reproduced sounds without difficulty ana I certainly . 
found no difficulty by reason of changes of temperature. One 
adjustment of the combined recorder and reproducer was all 

sufficient; a neither great skill nor great care ,and 

wes not disturbed for days in succession either by changes of | 
temperature or anything else. Nor wes it necessary to manipu~ 
late the machine delicately. In fact the machine was manipu- 
lated like any other coarse piece of machinery. The 24a just- 
ment once made seemed to be unalterable by anything that e 
could be done with the machine short of throwing it into the 
scrap heap . It is true that the initial adjustment had to 
be made properly; but I experienced no difficulty in this. 


When Mr. Cameron speaks of the Edison record groove 


as “exceedingly fine" and as a “thread-like line”, he is 


certainly eomteat tf he means to speak by comparison with uw 


something very broad xmaeead and deep, A sound record groove 
is of course not a broad end deep chamel; but if the Edison 
regord groove is compared with record grooves made by other 
machines and other processes, then it can certainly not be 


spoken of as exceedingly fine;on the camtrary it must then be | 
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spoken of es rather coarse. 

The Edison record ean is clearly visible to the 
unaided eye and the undulations in the bottom thereof can be | 
followed with the eye without difficulty. This cannot be 
said of record grooves with undulating bottoms made with 
modern machines and I shall have occasion to speak of this 
more in getail by ana by.’ But’ as regards the comparative 
coarseness of the Edison record groove ,there can be no 
mistake. A single glance reveals &kem every undulation in 
the bottom thereof. 


he 


In the €ourt record of the suit of, American Grapko- 


phone Company against Loring L.Leeds,Janes H.White and Leroy 
W.Beladwin, I fina jon page 151 jin the testimony of Mr.Arthur 


S.Browne,in his answer to X.Q.30, the following: 


"The only way I know of of making sound-grooves 
Which are exceptionally deep es compared with the 
present commercial sound groove, is to use Edison's 
old method of indenting an extremely pliable ma- 
terial, such as tin foil,but even then no great 
depth is achievable." 


Mr.Browe was testifying in behalf of the complain- 


which 


ant in that suit, wine 1s also the complainant in this case. lin 


It would seem from this that the Edison record groove 
is certainly not as fine and delicate as Mr. Gannon con= 
ceived it to be. If Mr.Cameron has ever seen an Edison re- | 
cor oove, his memory of the same must have become rather | 
indistinct; since otherwise he could not possibly heve spoken 


of it as something that is "exceedingly fine". The main | 
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cause therefore ,to which Mr.Cameron ascribes the & great dif) — 


ficulty of adjustment does not exist;ana with the disappear- 
ance of this cause the difficulty also disappears. I cer- 
tainly found this to be so. 


In this Edison patent #200,521, there are described “ 


with reference to Figs.3 and 4,two different modes of re- rs 


coraing sounds. With respect to Figure 3, Mr. Edison pro- 
poses to make a sound record that is to be represented by a 
laterally undulating groove of even depth. This is to be 


done by forming at the end of the recording style a needle— 





eye or hook and feeding a thread through the eye, which {> 

’ | 
thread is to be bent alternately to the right and to the left 
by the vibrations of the style; and while so bent the thread 


is to be pressed between rollers into a strip of peper, which 


would thus be indented with a laterally undulating groove 


of even depth. wt 


I do not hesitate in saying that this suggestion of 


Mr.Edison is purely fantastic, ana has never been treated a 


seriously by eny person who has the least conception of 





mechanical possibilities. The suggestion simply died. No- 





body,so far as I am aware, kh ever attempted to make such af 
phonograph. Xith x 


With reference to Fig.4,Mr.Edison suggests the mak- 


5 


ing of a sound record, by a pen depositing, along a straight 
varying 
line) more or less ink ,accora ing to the pressure which the pen 


receives by the vibrations of a disphragm. Mr.Edison also 


suggests, in a s onewhat- Vvague-mamer how to use such a sound e 


record for reproduction. But this queer method of sound 
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recording and reproducing has aleo disappeared. 
In this Edison patent a modification of the machine 


shown in Fig.1 and 2, is suggested in these words: 


"It is obvious thet many forms of mechanism may be 
usea to give motion to the material to be indented. For 
instance, a revolving plate may have a volute spiral cut 
both on its upper and lower surfaces, on the top of 
which the foil or indenting meterial is laid and se~ 
cured in a proper mamer. A two-part arm is used with 
this disk, the portion beneath the disk having a point 

\ in the lcwer groove, and the portion above the disk carry 
ing the speaking and receiving diaphragmic devices, 

which arm is caused, by the volute spiral groove upon the 
lower surface, to swing gradually fran near the center 

to the outer circumference of the plate as it is xeek 
revolved, or vice versa. 

An apparatus of this general character adapted 
to a magnet that indents the paper is stown in my appli- 
cation for a patent, No.128, filed March 26,1877; hence 
no claim is made herein to such apparatus, and further 
description of the same is unnecessary." 


The construction which is thus indicated in gmeral 
terms jis found illustrated and described in Edison's patent - 
for an automatic telegraph #213,554,dateda ite 25th 1879, 
the application for which was filed on March 26th 1877; a 
copy of this patent is here in evidence as "Defendants Exhi- 


bit ,M40.4." 


The invention here described is an automatic tele- 
greph, and for the purposes of this case it is only necessary 
here to refer to that feature of the appsratus to which Mr, 
Edison refers in his patent #200,521, by the two paragraphs 
which are quoted above. This part of the apparatus consists 
of disk or turn table 2 rotated upon a vertical shaft, in a + 
horizontal plane and of two styles,each upon a universally 


mounted arm, held in engagement with the turn table or disk, 





\ 
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The turn table has formed a skye, groove on its upper face, L 
and a corresponding spiral groove in its lower face. “me two 
spirals have the sane pitéh,and are shown in the drawing as + 
being cmcentric; in fact they are exactly opposite each 
other. The arm m which carries the lower style i which is e 
in engagement with the lower spiral groove 8,is a bell-crenk 
lever, mounteg pivoted ina block ©, Which in turn is ver- & 
tically pivoted by a pin kwi« exank o’. In consequence of 
this costruction it will be seen that the arm m may swing 
up end down upon its pivot and may swing horizontally upon | 
thenptje the pin o'. The upper arm n jis mounted in precise- |“ | 
ly the same fashion; it is also a bell-crank lever, ana the e 
thort arms of these two levers react upon each other in such 

| 
fashion that as the upper arm n tends to fall dow toward 


the upper face of the x turn table its short arm, by engage- 


ment with the atort arm of the lower bell-crank lever m rai- |\ } 


ses the long arm of the same toward the under face of the 


turn table,and eventually the style i carried by this lever 
m will engage the Peto groove 8. Rke xkyka enxxied BY 
the upper arm The upper arm n carries in fact, two styles, e 


one indenting style 6,ana one tracing style 12. The indent- 





ing style is actuated by an electro-magnet nr yby which it is - 





fepressead in response to electrical impulses and is thus 
made to indent a sheet of paper that is placed, dese the up- , 
per surface of the turn table. The indentations are made in 


accordance with some telegraphicza code such as the Morse i 


| 

| 
code, and these indentations bear a great resemblance to the| | 

| 

| 

| 


indentations made by the Edison phonographic recorder; that 


| 
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is to say they are of necessity comparatively shallow ana 


narrow grooves af a with sloping walls. The tracing style 
12, is mounted upon a leaf spring v fixed with one end to 

the lever A and in the use of this tracing style it engages 
the indented grooves yond rides up unto the not~indented or 
less indented portions of the paper, and then again rides down 


into the indented or more indented portions of the peper; ana 
| 
| 


by these up and down movements makes and breaks an electric 
circuit, by which similar Morse records are made at a distant 
station. ; 

The use of the machine as a whole is two-fold;namely 
for recording telegraphic messages and for automatically re- 
producing these messages at some distant station. The record 
ing is aceonplistves as follows: 

By a suitable motor mechanism the turn table is ro- 
tated at a uniform speed. The upper lever arm n tends to fall 

which co ‘ 
down upon the paper stretched upon the upper face of the 
tury table; and it does fall down by gravity, until it is 
stopped by a little spring 13 which comes in contact withthe 


paper . By reason of the eng ent of the short arm of 





the lever n with the short arm of the lever m, the long arm 
of the latter is forced upwardly and the pin or style 1 
Which it carries engages the ueenieatte groove in the 


turn table. As this table rotates, the style 1 always en- 
> 


gaging the es groove,is propelled radially across the 1y 


underside of the table,being allowed to have this movement 
° and -, 


by reason of the pivot o' upon which the block, @ turns ta: ‘|’ 


which block both levers mand n are hinged. It will thus be 
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jseen that as the style 1 is carried radially across the 


turn table on the underside, so the armn with its attach- 


ments is carried across the turn table radially on the upper 


side face of the table. In this movement the indenting style 


6 is always immediately above some portion of the spiral 
groove cut into the upper face of the table. If now elec- 
tric impulses, corresponiing to the Morse code ‘are passed 
through the electromagnet x ithe ena pin or style 6 is by 
each of these impulses forced down upon the peper,always ex- 
actly above the groove,and indents the paper as long as it 


remains depressed. In this mamer there is obtained upon 


the paper a telegraphic Morse record along a spiral line hav+ 


ing indentations of varying length with comparatively blank 


spaces extending from the ena of one groove to the beginning 





| 
| 


pols 
of the next adjacent groove. Of carse when such a recording |- 


style comes down upon the paper to indent it, the pressure 
which it exerts upon the paper gradually,although rapidly, 
increases from zero to a maximum; and when the pin or style 
is again witharewm fron the paper,the pressure which it haa 
exerted grajually,although rapidly, decreases again to zero, | 
The grooves therefor, which the style makes are shallower 
at the ends than in the middle , and these shallow an& end 


portions of each indented groove is spoken of by telegraph- 


ers as "tailings"or"tails". 


From this it follows that the record groove thus ob- 


tained is of varying depth . 


Y 
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When reproduction of the recorded message is de- 
sivea, the arm n is again allowed to fell down upon the turn 
table , until the style 12 at the end of the spring v engages 
the record groove. The table is then turned as before, and 

the E 
thie style 12,riding down into a groove and up anto the 
blank space , and then again down into a groove, and so forth, 
makes and breaks an electric circvit and thus reproduces the 
recorded message at a distant station. 

It will be seen that in this machine there is a re- 
cord groove extending in the line of a spiral; that there 
is a style which tracks this groove and which is hela in en- 
gagement with the groove by gravity, slightly counteracted by 

a. 
the resiliency of the,spr ing, and that this style is mounted 
upon an arm,Which in turn is provided with a universal joint, 
can also , 
so that it ean,move up and down saa laterally. In other words, 
the repraducer is mounted on a universal joint and is hela 
against the record by yielding pressure. 

In this same patent Mr.Edison says 

"The underneath spiral might be dispensed 
with, and the spiral on top of the plate might be 
tontinued out 2 greater distance from the center, 
and the additional spiral used for giving an out- 
Ward movement to the arm." 

(Page 2,2na colum,lines 10-15). 
presently 

I shall show further an that the modification here 

Aas 
indicated Mr.Edison ,2d ted in the cmstruction of the phono- 


graph in his English patent #1644 of April 24th 1878. 


Figs.1 and 2, of this English patent show the con= 
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struction of the apparatus. There is a turn table d moved |" 

by a suitable motor about a vertical shaft. The turn 
spiral 

table has cut into its upper surface a,kelingk groove 4, which) ~ 


corresponds to the helical groove upon the cylinder of his 


United States patent; and there is also an exventtok ot that 

spiral groove ,toward the center of the turn table,as suggest-| + 

ed in his automatic telegraph patent. Upon this turn table 

is stretched and clamped a sheet of tin foil which may have a 
center, 


zhole in ity in, xk so as to leave the inner spiral 3 uncovered), 


There is an arm i extending Raiakkx radially over the turn |- 


T 


table and the seme is pivoted upon a horizontal pin 5, and 


the arm. This arm carries at its free end a mouth-piece with 
a diaphragm and style,and since the arm can freely swing horir 
zontally over the face of the turn table,the style can always 
be made to be exactly over some portion of the spiral grove 
4. Connected with the nciteh-plaes axkbaltas from the same |“ 
at right angles to the arm i,is a short lug or arm, which car-| “ 

tara 
ries a guide pin or style,intemied to engage the seyie groove; } 
3. When this pin engages the spiral groove 3,the style on 
the diaphragm engages the spiral groove 4,and since these 


two spirals are extensions of each other and therefore,have |= 


the same pitch,it follows that as the turn table is rotated 


and the arm is swung over the table by the groove 3 acting 
upon the pin which engages it, the style on the diaphragm 
will at all times be exactly over some portion of the spiral 


groove 4 The arm i iz is carried down upon the turn table | 
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| and exchangeable; and the machine was particularly desigmeda 
I 


by its preponderating weight or leverage or both , so that t 


khe guive pin and the style on the diaphregn rests upon the 














tin foil by gravity. 


A sound record is made with this machine by rotating 
the table and speaking into the ioUthi=pLece', and thus is ob- 


tained a spirally extending sound record groove in the tin- 


foil ‘ of the same character as that produced by the Edison | 


| machine of his patent #200,521. When reproduction is desired 
4a 
+ the style,in engage- |+ 





the arm i is lifted and swung back,» 
/ 


ment with the beginning of the groove,and then the table is }- 
again rotated as before. In this case a horn jin the nature [— 
of a speaking trumpet jis placed over the mouth-piece,so as 
to intensify the sounds. 


I believe, j 


Machines of this character were manufac turea ana | 
| 














solda,and a general form given to these machines is Tateted 
in Exhibit No.21,which is an extract from Du Moncel's work 
entitled: "The Telegraph,Microphone and Phonograph." On 
pages 247. and 248, are illustrations of the machine. In 


these machines the record plates or sheets are removable 





for that purpose. Mr.Edison is in the habit of calling the 


| xeeortivmng diaphragm and style,the "phonograph" xkike khe 





weprok ueangx BaayghxagM and style ke ig inbthexkarit af xatking 


i and the sheet upon which the record has been made, a "phono- 





gram"; and using these words in this sense he describes the 


| operation of his machine for recording and reproducing yand 








the manner of removing the "phonogram", in these words: =o 





| 
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"As thé disk and sheet are revolvedthe groove 
3 causes the indenting point to occupy a posi-~ 
tion immediately over the line of the spiral & 
4, and the indentations will be made upon the 
sheet of foil in a line corresponding to that 
of the spirel 4, shown in Fig.2. The indenta- 
tions made in the foil are a complete record 
of the sound vibrations that acted upon the 
diephragn b, and from this indented sheet,which 
I term a "phonogram," the sounds are reproduced 
The phonograph is carried outwardly by the spir| 
al 3, and in so aoing the parts swing upon the 
vertical stud 6. By depressing the outer end 
of the lever i the phonograph is raised so 
that it can be swung aside fron the disk a to 
allow of the ring frame f being thrown back 
and the indented sheet or "phonogram” removed 
from the disk. F 

(Eng.Pet.p.5,lines 18-28). 


In this construction of apparatus the interior por- 
tion of the spiral groove, the portion marked with the 
numeral 3,takes the place of the screw-threeded portion of 
the sheft of the machine of patent #200,521; it is the feea 
mechanism of the machine. But in this case the feed mechan- | 
ism does tot feed or propel the part which supports the re- 
cord ing material but feeds or propels the reproducing style 4) 
or reproducing head. The same idea is élso embodied in Mr. 
Edison's United States patent #227,679,dated May 18th 1880. 
That is to aig have agein the style and diaphragm are pro- { 
pelled over the face of the “phonogram’. This is show in 
Figs.3 and 4,which show a machine composed of:a verbicnnig 
mounted cylinder with a helical groove cut into its surface; 


ana this cylinder has a flange’ upon which a screw-thread is 


whick kite 


eut bende ,the same pitch as the helix ani which engages — 


a nut by which the diaphragm ana style are propelled across 
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the cylinder instead of the cylinder being propelled rectilin-,y 
early,as in his former United States patent and as also in = 
this patent in the arrangenent shown in west. The con- 
struction of the apparatus of Figs.3 andi 4, is therefore a . 
kina of orien between whet is shown in the original United 
whet ts shoud 
States petent, and,in Figs.1 ana 2 of the English patent. t- 
The tin-foil or other recording material is again wrepped 
around the cylinder which is rotated in any suitable manner + 


Upon its vertical axis. Parallel to the cylinder is a fixea 
7 tube 





shaft or pintle28, and slipped over the same is a,skeaxg 29, |+ 
which easily turns upon the pintle;and over this tubelis i e 


a sleeve t which is splined to the tube,so that it can freely|-— 


vr 


move up and down upon the same while it will turn with the 
same upon the stud or pintle 28. From the sleeve t extends 
a bracket partly over the cylinder,and has at its free end e 
the diaphragm and style,and from the tube 29 extends an arm 

30 which is acted upon by a spring in such fashion as to turn 
the tube and with it the sleeve, bracket ,diaphragm and style, |. 
around until the style makes contact with the tin foil upon e 
the cylinder. The sleeve has formed along one of its sides 

ered, 

@ screw-thread jhich, when the diaphragm and style have been i 
turned by the spring,so as to make the style press upon the 

tin foil, engages the screw-thread 8 on the flange of the cy- 
linder. It will now be seen that & when the cylinder is ro- 
tated the sleeve will be propelled upwerdly oe dorarecdly, i 


upon the tube 29,by the encasement of the ere screw-threed 8, 


on the cylinder flange with the screw thread 25 on the eleevel 
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The diaphragm holder being rigidly connected with 
the sleeve will thus be propelled parallel to the face of the 
Syainace® The construction is understood to be such that 
when the sleeve and flange ace in screw engegement the style 
will be just opposite some portion of the helical groove on 
the cylinder,and will press upon the tin-foil and indent the 
same. If now sounds are uttered against the 4 ia phragm while 
the cylinder is rotated, the style will exactly follow the 
helical groove and will indent the tin-foil in accordance 
with the vibrations of the diaphragm. The style and 4 iaph- 
Yagm are by this operation propelled upwardly . 

When the recoried sounds are to be reproduced, the 
style and diaphragm are swimg back by hand fron the ceylinaer, 
Keanmea) aisengages the sleeve from the screw thread on the cy- 
linder flange. In this position the. sleeve with its bracket 
and reproducer head would fall down ,if released; and in or- 
der to prevent this there ie provided a little cam 33, which 
is so weighted that it will automatically turn to clamp the 
sleeve against downward movenert, while it leaves it free to 
move upwardly. Therefore in order to bring the diaphragm end 
style again to its lower position, to the beginning of the 
record groove or to any other part of it, the weighted cam 
must be turneéi by hand. When this is dme the sleeve simply 
drops dow to its lowest position. The reproducer head is 
then released, and is swimg Deer rane the cylinder by the 


spring, with the pin in enge gement with the record groove. 


The cylinder is now agin turred as tefore and scund is re- 


= 
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produced, the diaphragm and style being again fed upwardly, 


the style always in engaganent with the record groove. 








It will be seen that in this construction the re- 
producer arm is mounted so as to freely turn upon a vertical 
axis to and from the record, and at the seme time to move 
laterally over the face of the cylinder. We have here,in | 
effect, a universal joint, except that, in the operation of 
reproducing, the reproducer head is moved in one direction 
upon a pivot, and in a direction at right angles thereto in 


a slide. 


(Adjourned until Friday December 29th 1899,at 11 A.M.) 
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Washington,D.C.,December 29th 1899. 
Met pursuant to adjourrment, 
Present- Parties as before. 


The witness continues his answer to Q.5- 


In all of the Raison machines to which I have re- 
ferred the feed screws or feed spirals have a fixed rela- 
tion to the helica} or spiral record grooves. In the ma- 
chines at a corresponding to his United States eons the 
feed screws are rigidly connected jana may be in one piece, 
with the cylinders upon which the helical groove is formed, 
along which the record groove is made. This is also true of 
the little mabhine which I have used myself and to which I 
siege referred. In the machines of the ¢haracter shown in his 
English patent #1644 the feed spiral is on the same disk on 
which the spiral groove along which the record is made,is 
formed. Thus it will be seen that the relation between feed 
and record is ,in all these cases,invariably fixed. Conse- 
aoenay eats disagreement of pitch there might exist in 
these machines between feed and record the ceme can always 
be made as snall as modern mechanical skill will permit. At 
any rate, these differences are invariable;that is to say, 
they are always the seme and do not change from moment to 
moment ,or from hour to hour,or from day to day. That these 
discrepancies are exceedingly small, I heve already pointed 


out sufficiently. 
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Of the improvements setyforth in the Edison United’ 
States patent #227,679 ,there should be particularly pointed 
out those illustrated in Figs.5 and 6,which represent com- 
binations of record cylinaers with txyenusmitking recording and 


reproducing styles. In Figure 5, the recording and reproduc- | 
a 


ing style is formed at the free end of she lever ,which ,be- } 


tween the, free end and its pivot is connected with the diaph- 
Yagm. With this construction if it is used as a reproducer, 
the vibrations of the style will be trmsmitted to the diaph- 
ragm with reduced amplitude. In the cmstruction shown in 
Figure 6, one end of the lever is pivoted and the other is 
connected with the diaphragm and intermediate between these 
two points is the style bearing upon the record. With this 
construction ,if it is used for reproducing,the vibrations of 
the style will be transmitted to the diaphragn with increased 
amplitude. Mr.Edison emphasized this part of his Seveyitee 
in his specification in a paragraph extending from line 90, 


on page 1, to line 7,on page 2,as follows: 


"Another feature of invention relates to a 
lever between the diaphragm end the phonogram, whereby 
the malaxk relative movements of the parts may be 
varied. This lever e has a fulcrum at 15, If the con- 
nection to the diaphregm is between the point D and ful- 
crum 15, as in Fig.5, then the motion of the point will 
be greater than the diaphragm, end when used in the pho- 
nograph will amplify the indentations in the foil. If 
used in the phonet, the movement of the diaphragm woulg 
be lessened. I therefore prefer, in that instrument ,to 
change the places of the point anid diaphragm connection, 
as shown in Fig.6, so as to amplify the movement of the 
diaphragm and increase the sound." 


At the period when Mr.Edison took out his patent 


there was great activity among inventors in telephony and it 


= 
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was thought at that time that it would be of advantage to 
hsve the vibrations of a transmitting telephone communicated 
to the microphone portion thereof in an amplified manner; px 
ke kaye so that it was at that time a very common thing to 
use a system of levers both for amplifying and reducing the 
vibrations of the diapragm / It was at that time, so to 
speak, "in the airjto use amplifying and reducing levers. 
Imnedigtely after the appearance of the Edison pho-~ 
nograph the scientific world took hola of it,and the phono- 
eraph and its possibilities were widely discussed in wcuers 
tifice and semi-scientific periodicals; but it is a noteworthy 
fact that nobody, so far as I know, ever paid the least at- 
tention to Mr.Edison's suggestion of making a laterally un- 


dulating record of even depth found in his United States 


patent #200,521. The vertically undulating record was the Va 


only one that was considered ana with which people experi- 
mented. Such vert icalhunaulating records were made both in 
the bottom of @ groove es upon elevated ridges. As a sample 
of the production of the vert icalljundulating sound record 
upon ridges, I will refer to the so-called "six-penny phono- 
graph" of Lambrigot,described in Engineering,Vol,27,page 
326,April 18th 1879. A copy of this article is in evidence 
as "Defendsnts Exhibit No.19". 

Lambrigot made a vertically undulating record on a 


convex strip of paraffine as shown in Fig.2 of his illustra- 


tion. He then made an electrotype from the same ,as shown in 
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lead 
he then impressed that record onto a tea wire or wires and a 


| Figure 3 whereby the record again appeared in a groove;and ts 





arranged these wires upon a board as illustrated in his Fig.1| + 


the 

paper disk over the lead ridges, and transmitted vibrations e 
‘ other 

of this disk through a lead or uk exx wire to a paper funnel. 


I may have occasion to refer to this again. 


ra 


records upon elevated riiges for reproduction by xe making é 


From these lead-wire records he reproduced ,by scraping a E 
I 


re 





' 
other inventor, the Abbe Carbonel also made sound 


an ordinary sound record of the Edison type in soft albumen. 





This gave a sound groove like the Edison groove. He then 
hardened the albunen and used it as a matrix... In this mamer 


he of course obtained the sound record upon elevated ridges. 
Abewtvtr, 

Carbonel's method of producing such records is neither 

= does 

clearly described ,nov, xs it recommend itself to the initiated 


EE 


as 2 practicable tking means of obtaining a good sound record 


The Carbonel article is here in evidence as "Defendants Ex- 


hibit ,No.18",ana I shel 1 have-occasion to refer to it again 


for another purpose. 

Q.6. Please consider the patent to 5e11 & Tainter 
#341,214,in suit. Stete your understanding of the nature of 
the inventions disclosed there in and the relations of the \~ 
same to the prior art. In this connection you may refer to | 


the deposition of Mr.Cameron from point to point, 




















| Ay The disclosures in this patent #341,214, marks 


a decided advance in the art of recording sounds. The sound 
i) 
record produced by Messrs.Bell & Tainter differs from the H 

| 
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Edison tin-foil record in that it is formed by elevations 


and depressions in the bottom of a very shallow groove, 


gouged out from a body of wax-like material,as distinguishea 





ely i 





from a record formed by me rdenting tin foil,or peper, 





or other like materials. 


y the Edison indenting method the formation of 


wt 


one groove affects the configuration of the next preceding 
groove, if the same is rather close to the latter. And the 
grooves must be closed together,since otherwise only a few 
phrases could be recorded upon a comparatively large sur- 
face of tin~foil. Even with the record grooves as close 
together, as they are upon the tin-foil,only a few sentences 


of speech, or a short melody,can be recorded upon an Edison 
phonograph of medium size. 
The grooves are therefore placed as close to- 


gether as possible. But there is a limit to this closeness, 


since if the grooves were much closer together than they are, 


the format ion of one groove would practically destroy the 
re 


next sajecent sroove. The reason for this is that the Edison 


record groove is formed by bending and stretching,that is to, 


say,by indenting the tin foil. Now, as this material bends 
and stretches in the formation of one groove,it bends and 

stretches the material of the the next preceding groove. It 
might be saia that the "sphere of influence of the record ing 


style extends laterally to the next preceding groove. 


Now, by the Bell & Tainter method each record groove 


is cut, by the remov2l1 of material,and it is therefore formed 





| 
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as if the next preceding groove were not present jor aid not 
exist. That is to say, the formation of one groove does 
not distort the next preceding one. The cmsequence of this 
is that the record grooves may be very close together; and 
in practice they are placed so close together that the edges 
of one groove coalescex with the edges of the next adjacent 
grooves. 
eal But by this method of engraving a sound recordythe 

voice is callea upon to do heavier work than by the Edison 
method,ana consequently the grooves are very much shallower; 
and in order to obtain as bong a recora as possible, the 
grooves are also made very much narrower than by the indent- 
ing process. This part of the invention of Bell & Tainter 
is set out in the patent with particular care and is clearly 
distinguished from the prior art by epxress reference to the 
Edison indent dag process - The patentees say that they form 
their sound record "by means of a cutting style’ ana they say 
that the essential new feature of their invention is 

"the removal of material to form the record 

by a cutting,gouging,or graving action of 

the vibrating style" 

They also point out thet by the new method more 
sound can be redorded in a given surface than by the Edison 
method. They say this in these words: 

"In this new or improved form of record 
not only may a larger number of words or 
sounds be recorded in a given surface than 


has bewm+practicable with the injaente2 recoris 
heretofore in use, but the recoréiei vibrations 
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are aledsharper and better defined. It 
is found that an indenting style smooths 
over the crests of the larger elevations, 
and also rubs out some of the finer ones." 


(Page 1,lines 50-58) 


Rut What the inventors here say is perfectly true; 





the engraved record is altogether a more faithful record of | 
sounds than the indented record. The material which these ir} 


ventors enploy for the formation therein of sound records, 


a onellar | 


they describe as ee mixture of one part,by weight, of 
white bees wax and two-parts of paraffine. This mixture is 
spread upon a sheet of paper,or rather card board,and thus i 
forms the tablet, as such structures are now called,for the 
reception of the sound record. If a Bell & Tainter record 
is compared with an Edison record the following differences 
are fond to exist between them. | 

The Edison record is upon tin-foil while the Bell L 
& Tainter record is upon amass of bees-wax and paraffine. 

The Edison record groove is formed by indent ing jana = 
pears all the marks thereof, wnile the Bell & Tainter recora 
groove is formed by a sharp cutting tool and cmsecuent re- 
moval of material. 


The Edaism record groove is deep and wide; while the | — 





Bell & Tainter record groove is shallow and narrow. | 
In all other respects the two xwesexés kinds of re- 
cord are alike. In both the sound waves are represented by ' 


elevations ani depressions in the bottom of a groove,ana in 


| 
both the groove has sloping walls; with this difference how- | 
| 
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ever that the slopes in the Edison record grooves are ‘steep, + 
while in the Bell & Tainter recon groove these slopes are © 
very gentle and barely perceptible. That the Edison grécves 
are very much steeper than the Bell & Tainter record grooves 
I have already pointed out before jena I have shown that Mr. 
Browne, testifying in behalf of the American orshhophone Com- 
peny in the Leeds case,agrres with me inkhis respect. How 
narrow and how shallow the Bell & Tainter record grooves are, + 
and how gently their walls slope toward the bottom,is a mat- | 
ter of some interest in this case,and I therefore find it 


ae te 
necessary to dwell upon these points sad to make them per- 


Y 


fectly clear. 

I will say at once that unless a clear p ap-precia- 
tion of the configuration of the Bell & Tainter engraved 
record is obtained, the invention which they have made can- 
not be appreciated. It must also be remenbered that we 
have here to deal with a rather smell thing; with a groove 


the 
which it would be useless to examine with khenekegtx une ided Le 


eye,since it is so syall: Still Bell & Tainter speak in 

their patent of the different parts of such groove. They 

speak of the “sloping walls" of the same; they speak of "the 
bottom of the groove",and of “elevations and depressions" at . 
that bottom; and they aecriNe different fmctions to the aif- 
ferent parts of that groove asa, T shall point out more in de- L 
tail by and by. This being the case,it is clear that a | 
thorough knowledge of the ecmficuration of the record groove 


< . . | 
is required in order that the functions which the different | 


parts Eilers may be_understood. But the groove being 
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s0 narrow and shallow, it will be néecesssry to magnify the 
seme, for inspection end study by the unaided eye. ; 

) 
information as respects the configuration of their engraved 
record grooves, we would naturally expect that this informa- 
tion will be furnished by the engraving tool or style which 
they use in the formation of the record. This engraving tool 
is illustrated in the patent by Figs.5 and 6; sat amg wax 
mighk expeek but the specifi-cation says: 


"Figs. 5 and 6,views on an enlarged scale 
of the graver or cutting style;" 


So that if this part of the drawing gave information as re- | 
spects the configuration of the record groove,it wold give 
no information as respects the size of it,since the patent | 
does not say how much Figs.5 and 6 are enlarged. However, 
the specification describes how the engraving style is made , 
and says sanéthing about the size of it. 
On page 3,lines 67-76, the cutting style is de- 

scribed as follows: 


"The latter is preferably formed of a 
round wire by turning the end conical 
and rounding the extremity,and then 
grinding off one side to the axis of the | 
wire. This leaves sharp cutting-edges 

on both sides of the tapering point. These 
edges remove the material in chips or shav- 
ings, lixe a plane or turning-tool. It is 
not essential to give this form to the style. 
Any form which will remove the material end 
not simply displace it will answer." 

In another part of the specification,on page 4,lines | 
| 
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62 
19 to 23,aaditional information is furnished as follows: 


"A penetration of one one-hundredth of an 
inch hes peen found very effective, the style 
peing formed of No.16 wire shaped at the cut~ 
ting end es in Figs/5 ana 6." 

This ,jhowever, conveys not even an approximate idea 
of the configuration of the record groove that would be maie 
by such style, since nothing is said in the patent how and 
to what extent the pointed wire is rounded off at its end 
before it is ground off on one side to form the cutting edges. 
Furthermore,a drawing of such a small structure ,even if exag- 
gerated, and particularly when exaggerated,is a very uncer~ 


tain thing. We have nerdto do with and to depend uponthe 


steadiness of the hand of the draughtsman who mafe the draw- 


ing. 

It may therefore be said ite properly that neither 
the drawing nor the specification gives an adequate idea of 
the aenfazratiam configuration of the record groove made by 


this process. One thing, however, is certein,end that is 





that the end of the style is undead of f,and that jc omsequent- 





te orvey— 24eftAn 
ly the groove will be curved latersiits, 





We are,however, told by Mr.Cameron in his answer to 
disclosed 
X.Q.65, that the record groove Aesexdked in the patent ex has 


& substantially the same form as the record grooves formed 
Ant are 
on commercial machines ma built and operated in accordance 


with patent #341,214,in suit. He says: 


"In actual practice when sound grooves 
are cut or engreved in a solid substance 





ne 





| 
| 
| 
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in accordence with the specification 
of patent #341,214 in suit,the grove 
varfe greatly in width and is in cross section 
approximately in the form of an arc." 


a 


Againiin his answer to X.9.66,Mr.Cameron says? & 





"The caostruction of groove to which I re- 
ferred in the first part of my last answer 
is in exact accordance with the groove speci- 
fically defined in the patent, that is a 
groove with sloping walls.” 


Agein jin his answer to X.Q.75, Mr.Cameron spezking 
of the enlarged view of the cutting style shown in Fig.6. of 


the patent, seys: 


"It must be borne in mind,however, thet the 
eutting portion of this etyle,being only H 
about the one one-thousandths of an inch from | 
the end thereof, is so small that the width 
of the groove to be cut thereby, in proportion | 
to the depth, is very great and would, even | 
with the somewhat crude outline shown in Fig.6,! 
give a groove which would be approximately | 
arc-shaped in cross-section.” | 
| 


Again in his enswer to X.Q.81,Mr.Cameron said: 


#& The cutting style with which I am familiar is 
practically the same shape as that described in the 
patent, tkreng though a sanewhat different method 
is followed in making the same from that described | 
in the petent. As I have repeatedly stated hereto- 
fore, the souna-grceove being in cross-section ap- | 
prox imately that of the are of a circle, I have no 
hesitation in stating that it is not necessary 
that the width of the reproducing style met be 
less than the average width of the sound-groove." 


fool We see tha that Mr. Cameron is of the opinion | 
7 | 


that a record groove made by sucha style as described in the | 





| 
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patent would be shaped, lotexslty, like an are of a circle; 


ana that this is the form of groove made by the commercial 


graphophones built and operated in accordance with the pat- é 


ent. I fully agree with Mr.Caneron in this respect; and in 


fact it seems to me that there is no escape from the conclu- 





sion that the record groove of the patent is arc shaped in 
cross section. It now only ressins to be ascertained how i 
wide such record groove is,in order to have an exact idea | 
of its configuration. This informetion is eupplied by the 
commercial graphophone records which can be bought in the 

2 == 
market. In these records it is found that thdre are almost 


exactly one hundred (100) record grooves to the inch. Con- 


sequently, the maximum width of a record groove would be one- 4 





one-hundredth { 1 of an inch. If we now ascertain the 

100 
nature of the cutting style that is employed for making these 
grooves;we shall be in a position to tell how deep the grooves 


are. & For this purpose I have examined the cutting etyle 


of a commercial graphophone that was bought in the open mar- 


ket and found it to consist of a cylindrical piece of Sapphire, - 


| 


or like jewel,cut off at one end lmost at right angles to 


| 


the axis of the cylinder and that this cut-off end is used ae | 


the cutting edge. This wold,of cawse, meke an arc-shaped 





groove. I escertained the size of this cylinder by having a | 
microphotograph made of the Same and having yet the same time,, 
that is to say, with the same magnification,made a photograph | 
of a micrometer scale which shows one-hundeedths and one F 
thousandthjof an inch. Measuring, thm,a@ photograph of the | 


style by the photographed scale, I find that the diameter of 
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the style is almost exactly five one nundreaths( °°) or 


| 
| 
100 | 
| 











one twentieth (@) of an inch. Now, since the groove cut with 
20 ‘ 
this style has a maximum width of one-one hunar eath(t } 
100 


of an inch it follows, as a geometrical certainty,that the 
depth of the groove is almost exactly one two-thousandths 


(a ) of aninch. From this again it follows that the groove 
2000 
is only one-twentieth as deep 28 it is wide. 


Py I here proiuce a copy of each of the photographs 


| 
to which I have sawp referred, end I understand that the 
seme Will exuxstiimke be made an Exhibit in this case and will 
| be marked "Defendants Exhibit ,No.25,Graphophone Cutting | 
Style and Scale Photograph." The figures which I heave ) 
| 
hea convey a very accurate impressicn,as respects the con- | 
i 
figuration of the record groove made in accordance with this | 
a & Tainter patent ex in eexexdanea xitk upon a commercial 
‘machine, to the mind of a mathematician; but in order that a 
like impression be received by the eye, I had a section of a 
grephophone recording cylinder photographed upon an enlarged 
ecale, about thirty diameters enlargement,or perhaps a‘little | 
less. Such a photogreph is here in evidence as "Defendents 
Exhipit,No.23." The picture which this photograph reveals | 
| of a number of adjacent record grooves,is that of a very 
faintly undulating line. It shows the grooves well enough, | 
but they are even with this enlargement so shallow, that the 
eye is unable to fix upon any particular point and estimate 
its elevation or depression with reference to another point. 


The grooves are altogether too shallow for this. 
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In order therefore to aid myself and others in 
receiving a clear and lasting impression of the codfiguration 
of Bell & Qadmek Tainter record grooves, I hadi a drawing pre- 
pared which I here produce and which shows such grooves 
about two hundred times enlarged. This drawing also shows 
grooves of another character to which I shall refer by ana 
by, but the grooves made in accordence with the Bell & Tain- 
ter patent are marked "“Graphophone Grooves: The drawing 
shows the edges of the grooves coalescing into common ridges; 
and this would be the case if the grooves had exvk their 
maximum width and depth. 

I ungerstand that this drawing will be made an Exhi- 
pit in this case ana will be marked "Defendants Exhibit, 


Drawing ° 
No. 26 6raphophone and Gramophcene Grooves." 


L(Adjourned until Saturday December 30th 1899,at 11 A.M. 


i 
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Washington,D.C.,December 30th 1899- 


Met pursvent to ed journment. 


Present- Parties as before. 
The witness continues his answer to Question 6. 


A- Having saw solved the problenof making a re- 
cord of sound waves that is free of tnelletfects Which are 
inherent in the process of indenting, Bell & Tainter founda 
thenselves confronted by snother problen,namely by that of 
reproducing sounds from such record. The Edison sound 
groove was so wide and deep that there was no difficulty in 
adjusting the reproducing style so as to enter the groove and 
bear upon the bottom thereof. The groove could be seen by 


ache 
the unaided eye,and the, 






of it was aided by the nature 
of hae, record ing material, tin-foil. Tin-foil presents a 
bright reflecting surface and the undulations and depressions 
in the bottom of the groove are particularly well marked and 
SSpress themselves upon the eye by the reflections of light 
from the varying curvatures of the bottom. Each elevation 
and depression is cleerly visible. The record material adopt 
ed by Bell & Tainter was a dull looking substence that aid 
not regularly reflect light fram its surface,but diffused the 
light. Therefore even if the Bell & Teinter sound records 


Be lerge_- net 


were as prentront @s the Edison records they coula be seen 








by the unesided eye sufficiently well to adjust the reproduc- 
ing style to the bottom thereof. But being dull and without 


lustre, and being at the seme time so very narrow and shallow, 
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it became prectically impossible to secure the initial adjust- 
ment of the style to the bottom of the groove, by the ordin- 
ary means for saijustment. I do not mean to say that a skil- 

bows 
ful manipulator could under no circumstences bring,a proper 
adjustment of the style to the record. Of coarse, this could 
wk 
tbe done by the use of a magnifying glass and ,care, but it 
| would in each case be quite a job, and it would alvays be a 
| matter of uncerteinty, 


| A contenplet ion of the graphophone grooves as de- 


4 lineatea in Defendants Exhibit 26, will cmvey and idea of 





the difficulty with which these inventors were confronted. | 
The record, that is to Bay, the elevations and depressions, 
. from which good reproduction can be obtained , are in the 
eaten of the groove, es I have repeateily saia and as I 


shall more fully point out by and by. Now, when speaking of 


the bottom of a groove as shallow as that made by the grapho- 





phone, some letitude mst be given to the meaning of this 

oS word. The deepest point of the groove is certainly hhe bot- 
tom of the au. and this deepest point, is,of | 
course, exactly in the middle of the groove. As we pass to. 
| the right or to the left fron this midile point, we come to | 
iw) shallower ana shallower portions of the groove, and eventual- | 


iy we reach the edges of the groove where there is no depth, 


In the same degree as we reach shallower and shallower por- 


tions of the groove we shall also find the elevations and de- | 
¥ | 
pressions which constitute the record less and less pronounced, 


















































Raymond R. Wile 
Research Library 


















































69 


until they becane so faint that they could not give percepts 
ible reproduction. When therefore 3ell & Tainter speak of 
the bottom of the groove and of the elevations and depressions 
in the bottom,they must ara mean the center of the groove, 
and may possibly include in this term the parts next adjacent 
to the center. 

I have marked in Exhibit 26 the center of one of 
the grephophone record grooves by a vertical solid line,ana 
I have marked off equal spaces to the right and to the left 
of this line by two dotted lines; and I believe that it may 
be fair to assume that when Messrs.Bell & Tainter speak of 
the bottom of the groove, they mean primarily the point in 
the center, and ,secmdarily ,the whole space included be- 
tween the two dott@ lines marked on Exhibit 26. Consequently, 
the reproduc ing style ,in order to give audible reproduction, 
shoul4 make contact either with the middle point of the 
groove marked by the vertical solid line or at Be ideale 
some point to the right or to the left of the middle point 
in the space included between the two dotted lines . I do 
not here mean to convey the idea that I have exactly discover- 
ehantunrataky ed and accurately marked off that portion of 
the groove to which the appeilation"bottom" will fit. I 
know quite well that a definite demarkation between the bot- 
tom of the groove and the sloping walls thereof cannot be 

deepest 

established. It is certain,however, that the, iewest portions 


which are practically horizontal, Nv 


of the er cove, would naturally be referred to by the term 


"bottom" and that the marr shallower portions of the groove 
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which appreciably slope down towkrd the practically horizon- 
| 

| 

| 


‘ 
} 


tal postion, wold naturally be spoken of as the walls. &- 
The problem therefore,which confronted Messrs, Bell 
& Tainter was to adjust the reproducing style so as to mke 


contact and remain in contact with the bottom which I have 


undertaken to indicate by the two dotted lines. Now, pearing 
in mina that Exhibit 26 shows these grooves two hundred tines 
enlarged, it will at once be seen that it will not do to de- 
mend that the user of the instrument make that adjustment; 


nor can it be expected that if he really succeeded in making 


the adjustment that the same will be maintained oe we 


length of time with a machine of the character described in 
the Bell and Tainter patent. 


Messrs.Bell & Tainter therefore devised means 





whereby the reproducing style might seek and find the bottom 
of the groove automatically,and might from moment to moment, 
neutralize automatically any teniency of the style to leave 
the middle portion,that is to say, the bottom of the groove. 
All this appeers from the patent here under consideration; but 
since the specification and drawings are by no means as clear 
| as they might be, a close scrutiny of this patent will be | 
necessary. J 
The patent describes and illustrates three kinds 
| of mechines. The first,in the order of sequeme,is illus- 


trated by Figs.1 to 11; the second is illustrated by Figs. . | 























12 to 17, and the thira by Fies,18 to 27, There is eleo 


shown an electrorametic recording instrument in Fig.21,but 





this has no interest in connection with this case, { 
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Washington,D.C.,January: 8th 1900. 
Met pursuent to adjournment. 


Present- Parties as before. 
The witness continues his answer to Question 6. 


A- The machine illustrated by Figs.1 to 11l,shows a /| 


circular disk E, mounted upon a horizontal shaft D, so that 
Upon 
the disk will rotate in 2 vertical plene. , this disk is mount- 


ed a circular tablet F of the recording material which is | 


composea of a mixture of bees-wax and paraffine. This tablet | 


can be removed and exchanged against others, the same as in 


the Edison Engiish patent machine to which I have referred. 


The disk is roteted by engagement with a friction pinicn G, | 
Gant 
which is driven by a fly wheel crank. On the shaft of the 
gear 
disk is fixed a bevels& pinign 1 which engages another bevel 
gear 
panien 4, and one portion of the shaft 5 of the letter is 


screw-threaded and passes through a nut bearing 6. The bear- 
ing of the common shaft of the rotary disk and bevel gear 2 
1, as also the smooth beering for the screw-sheft of the 


gear 4,are mounted on a slide C,so that when the disk E is 





rotated , it will,together with its bearing and the two bevel 
| 


gears 1 end 4,be moved rectilinearly,parallel to a horizontal 


diemeter of the disk. In consequence of this combined ro- t 
| 
tary and rectilinear movement of the disk, a fixed point bear 


- ing upon the surface of the tablet would inscribe or mark 
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1 
upon the latter a spiral line,the pitch of which ought to be 
equal,end will be very nearly equal,to the pitch of the screw 
thread on the shaft of the bevel gear 4. 

In front of the tablet is pivoted a sound conveying 
tube 19,and upon this tube is a weight 2, which may be ad~ |. 
justed to any desired position on the tube. This tubé is 


so_pivoted that it will swing in a vertical plane at right | 





angles to the plane of the tablet. 
For recording there is inserted in the tube 29, | 


e , 
another tube 18,which carrxs at its free end the recording 


I- 

aiephragm and style. Sounds uttered against a suitable | 
t 

mouth piece I, are conveyed vide, the tubes 19 and 18, and act a 
upon the diaphragm 105,anda cause the cutting style li, to vi- 
brate. The weight Z is so adjusted upon the tube 19, that 
the style,resting by gravity against the tablet,will pene- | 
trate into the material of the same to a suitable extent,and | 
when the style is vibrated by sound WAVES) She Penetration oe 
tho-etude will vary in depthjend by reason of the rotation e 
and rectilinear progression of the tablet, it will cut into | 
the surface of the seme a spiral groove with sloping veined 


having elevations ana depressions in its bottom. | 


These elevations end depressions,in the bottom of 





the groove with sloping walls ,constitute the sound record. 





We have seen how narrow and shallow these record 
grooves are,and that the task of adjusting the reproducing 
etyle to the bottom of such a groove could not be entrustea 


to the user of the machine,and that these inventors provided 





Raymond R. Wile 
Research Library 












































73 


mechanism for accomplishing and maintaining that adjustment 
automatically. This is accomplished by the patentees in 
this fashion: 

When it is desired to obtain reproduction the re- 
cording diaphragm and style are removed by drawing the tube 
18 out of the tube 19. hen Por the tube 18 there is sub- 

carries 
stituted @ tube 33 which Baxrys at its free ena, joinea there- | 
to by a short piece of rubber tubing 32, the reproducer head 
K,with its diaphragm and reproiveing style. The reproducer £ 
is thus placed at the end of an arm formed by tubes 19,33 and 
rubber tubing 32,eand,if allowed to do so,will fall forwara to 


| 


ward the record tablet. | 





The little piece of rubber tubing acts kind as a 
inind of universal joint ,allowing the reproducer head,as ity 
falls forward in turning about the horizontal pivot of the 
tube 19,to have a slight lateral movement either to the right 
or to the left. The effect of this is that when the repro- 
ducer is thus allowed to fail forwerdly toward the record 
tablet, the style might,perchence, come to fall exactly into 
a@ record groove end into the tottom thereof. If this happens 
the universal joint does not come into action. But it might 
ajso happen, and it is more likely to happen that the point [- 
of the style will strike one of the side walls of a groove, : 
or will strike the common ridge into which the walls of two | 
adjacent grooves coalesce. In the first case the style will 


slide down the inclined wall of the groove which it struck , 


and in the second case it will fzll from the common ridge | 





down intax into one or the other of the two adjacent grooves, | 
} 
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and in both cases the point of the style will settle in the 
bottom of the groove. 

It will be seen that in order to reach the bottom 
of the groove,either Peon the edge or from a point on the 

' 
side well, the style mast be xitoned free not only to move 
forwardly at right angles to the face of the tablet,but also 
laterally parallel with the face of the tablet. 

This is the function of the universal joint formed 
by the rubber tube,and seeing that the slopes of the grooves 
are 60 exceeainery gentle as I have shown them to’ be, there 
should be practically no resistance to the lateral movement 


of the reproducer head and style. Now, a short piece of 


rubber tubing, if it is flexible enough will offer practically| 


no resistance to’such lateral movement, since the extent of 
movement required is,at the maximum,not more than one-half 
the width of the groove,that is to say,one-two-hundredths 
(1_ ) of en inch in comercial machines. It is absolutely 
ee that there be practicelly no resistance to lateral 
movement offered by the rubber tubing; for if there be an 
appreciable resistance the style could not slide down the 
exceedingly faint sbope of the wall of the groove. 

The specification of this patent is not 4s clear as 
it might be; in fact it is in many places so obscure and in- 
definite that in order to get at its meaning it is necessary 
to resort to interpretation such as is afforded by the con- 
text and by common sense. Still the patent gives a tolerébly 


chear idea of the function which is assigned to the the uni- 


versal joint afforded by the short piece of rubber tubing, 
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The patent says about the reproducer am its functions as 
follows: ; F ' 


"Phe invention consists, Fourthly, in loosely ; 
mounting the reproducing-style so that it can readily | 
be guided by the record. Preferably the reproducing- 
style, or rather what may be called the "head" of the 
reproducing-instrument, is mounted on a universal joint, 
and the style is pressed against the record by the yield- 
ing pressure of a spring or weight. Practically in the 
instruments made by us the pressure is due to the weight 
of the instrument, modified by the elasticity of a sec- 
tion of soft-rubber tube, which supports the same and | 
constitutes a ivers2l joint; but evidently there are | 
many devices which cen be used to mount the reprodaucer, 
so that it is free to follow the sound record or phono- 
gram, end which, therefore, would be within the spirit { 
of. the invention. The reproijiucing-style, mounted as just 
explained, is specially adapted for use in connection } 
with a record in the form of a groove with sloping walls, ' 
and this combination is specially claimed; but it may H 
also be usefully employed in connection with other forms 
of record." 

(Page 1,line 84,to page 2,line 3). 











Again on pege 4,lines 58 to84, the specification 


says: | 


"The reproducer K when so placed is mounted | 
upon a hollow standard composed of the tubes or tubing } 
31,32,33, and 19, and in consequence of the flexibility 
of the rubber tubing 32 it is free to follow the record. 
No special care ts necessary to insure its adjustment ,for 
if the reproducer K be allowed to rest against the re- 
cord with the style upon the engraved line the style will 
of itself gravitete to the bottom of the groove. 

There exists always a liability to disarrange- 
ment in some part of the machine either in the recorder | 
or the support therefor or the recording-teblet or its | 
support, or if there be no disarrangement it would be | 
aifficult to insure that the reproducing-style should | 
touch the record precisely at the proper point if the re- | 
producer be hela rigidly. Difficulties on these accounts | 
are avoided by the loose or flexible mounting of the re- 
producer, the style automatically adjusting itself to the | 
proper place on the record. It will be seen that the | 
reproducer is mounted on a universal joint, so that it ca | 
move in eny direction. The movement parallel with the | 
face of the tablet would,however, by itself allow the } 
style to follow and adjust itself to the record to a use- | 
ful extent." | 
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I have here quoted every word that is found in ‘the 

specification of this patent with respect to the function of 
the section of flexible rubber tubing which constitutes the 
universal joint. The part which is most expressive of this 
function is comprised in this passage: 

"No special care is necessary to insure its 

adjustment,for if the reproducér K be allowed 

to rest against the record with the style upon 


the engraved line the style will of itself 
gravitate to the bottom of the groove." 








This passege describes very briefly all the uses 
of the universal joint,which I have pointed out more in de- 


tail. It is the automatic adjustment of the style point to 








the pottom of the groove which is aimed at jana which is se- 





cured by the universal joint. 





I find that precisely the same function is ascribed 
to the universal joint combinea with the yielding pressure, 
byMr. Charles S.Tainter,in his deposition in the Leeds case. 


He there says in answer to Q.7: 


‘newer- The difficulty of tracking the groove 
ses as its width and depth a&iminishes 
diminish. 

With record grooves equal in size and 
shape,the reproducer will follow a pitch of 
zwn ten to the inch as readily as it will one 
of one hundred; but should the reproducer,for 
any reason, leave the groove,it might, in the 
case of the coarse pitch travel along on the 
surface of the record cylinder between the 
grooves, while with the fine pitch the space be 
tween grooves being too narrow to support the 
reproducer the motion of the cylinder throws it 
to one side or the other end into the groove. 
If, in the case of the coarse pitch, the width 
of the groove is made equal to the pitch,the 
tracking will be less difficult than in the 
case of the finer pitch, as there is no place 
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for the reproducer to rest outside fhe groove, 

and when the groove is large it is most effect- 

ive in guiding the reproducer.euk af a fine 

A disturbance that would throw the reproducer 

out of a fine groove would not interfere with } 

the tracking of the large one. 
(Pages 190-191.) 


deposition, 
Again,in the same recused, Mr.Tainter is asked and . 


ansvers 2s follows: 


"X.Q.24. In reference to the Bcking of the 
reproducer in the sound groove you state in answer to 
question 7 that 


"With the fine pitch the space between the 
grooves being too narrow to support the reproducer 
the motion of the cylinder throws it to one side or 
the other end into the groove." 





Do you mean by that statement that in the case 
of the record grooves being fine and close together the | 
reproducer stylus cannot ride between any two grooves 
(even if momentarily displaced from one of them ),mx but | 
will slide down the sloping sides into one or other of 
the two grooves on either side of the dividing riage? 


A= Wnat I mean by this statement is that with 
what we call a fine pitched record the dividing riage be- 
tween any two grooves is nearly if not quite sharp at 
the top. While it would be possible perhaps to make the 
reproducer rest upon this ridge while the record surface 
is stationary, the moment the recording surface is put in 
motion the reproducer will be thrown off to pne side or 
the other and into the groove. 

(Peges 198-199) 





All this perfectly egrees with the opinion I have | 

ank | 

expressed as respects the fumction ef utility of the universal | 
mounting of the reproducer. £k wxik 

It is quite clear that _as the style seeks the bot- 


tom of the groove, it is guided in its universal movement by 


one of the sloping wedge of such groove. These walls have 





\ 
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also eievations and depressions impressed upon them by the 
cutting style; but they are fainter and fainter the nearer 
they are to the eige of the groove and are really ineffective). 

are 
for practical reproduction. Still the hare impres sed ape \" 
them sound waves ,and it mey therefore be properly said that 
the style,as it automatically aijusts itself to the effective 
f part of the record in the bottom of the groove, st is guided |: 
in its movements thereto by the practically ineffective por- 


tion of the record alang the wall. 


Now it is evident that if the style is to move in 


| the mamner described in the specification ana pointed out by 
| Mr.Tainter,one of the inventors of the grephophone,such style 
mast be narrower than the record groove,since otherwise it 

could not be moved laterally within the same from the sloping |, 
wall down to the bottom. Upon this point Mr.Cameron has some 
misgivings; he is not sure that the reproducing style must 
be narrower than the record groove. In my upnisa opinion 
there can be no doubt about this,and we ought to find in the 
| Bell & Tainter patent some indication upon this point. ‘The 
| epecification, however, says very little about this; it only 
says that the reproducing style which is shown in Figures 7- 
10), ae 

"formed of 2 narrow metal strip bent near the 

! end, as shown in Fig.8,ana pointed,as shown in 
Figure 7." 









































This in itself conveys no definite idea as to the 


comparative size of the reproducer style point. The drawing 
~e 
(certainly shows it smaller than the recording style;but the 
3 uf 
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recording style is represented upon an enlarged scale, while 

the reprojiucing style is not so represented. It is therefore 
true that the specification does not directly inform us that 
the reproducer style is narrower ‘than the recording style, a 
and ot narrower than the record groove, and we can 
only judge from the fact that the style must be free to move 
laterally within the groove,that it must be narrower than 


the latter. 7 ‘ 


. 


I find that my conclusion is correct, from the fact 





that Mr.Tainter ,in his patent No.541,288,dated May 4th 1886, |: 
which is elso here in suit,when describing the repro@ucing 
style says: 
"The outer end of this style (which should be 
somewhat more tapering at the point than the recora- 


ing style) rubs over the record or tablet." 
(Page 6,lines 72-75) 


his ,in my opinion ,shoula remove every acabt on 
this subject since it cannot be assumed that Mr. Tainter 
would make his reproducing style narrower than the recording 
style for the mere Pun of it. In fact it is quite clear 


that the reproducer style mst be nar er than the recording 





style,and consequently narrower than the record grooves, in cs 
order that it may operate to automatically adjust itself to 
the bottom. This action,Mr.Tainter describes in his patent 
No, 341,288 here in suit, with particular clearness,on page 8,| “ 
lines 83-93,as follows: 
"It is then released,and the reproducer,fall- 
ingforwarda,brings the style into contact with 


the record. Preferably the grooves are so 
close together that the ridge between them 
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tapers to an edge on top, so that no matter 
where the reproducer may be placed the style 
will enter a groove, ani being free to move 
sidewise will,owing to the sloping sides of 
the groove,penetrate to the bottom thereof 
under the action of gravity. 


In order that this action be possible the reproauc- 
ing style must be narrower than the record groove,and as. I 
have pointed out above,Mr.Tainter, in this same pétent,says 
that it is narrover. 

In practice the seme thing is found; the grephopions 
reproducer style is thinner than the recording style. I 
have hereinbefore. shown how I ascertained the thickness of 
the recording style that is found in public use in connec- 
tion with the co®mercial sraphophone; and that the thickness 
of the recording style thus ascierta ined is almost exactly 
five one-hundredth fy of an inch or one-twentieth of an 
inch. and I have uence Defendants Exhivit No. 25, which ex- 
plains the method I pursued. ~ Now,in the sane manner I also 
ascertained the thickness of the reproducing style. Ee had 
a microphotograph made of such style, on the same scale as the 
microphotograph of the recorder, end I measured the point of 
the reproducer style by the micrometer scale which was also 
photographed with the same magnification. I here produce, 
upon one sheet, a photograph of the reproducing style and of 
the micrometer scale, and I understani that the same will be 

. 
made an exhibit in this case marked "Defendants Exhibit No.27f 
Graphophone-Reproiucer- Style, and Scale ;end—Seeies Photozraph." 


Noy measuring the style by the scale I find x& that the 
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4 t 
diameter of the style is almost exactly four-one-hundredths, 
or one-twenty-fifth of an inch, 

It will be noticed that the point of the reproducer 
is spherical in form and if m3 small sphere is insertea in- 
to the et record groove made by the cylindrical style of | 
Fxhibit aaa. it will touch that groove at one point only; 
and the point which it is intenied to touch is the midale 
point of the groove jor somewhere close to the miagle point, . 


thet is to say, at sane point between the two dotted lines 


marked on Exhibit No. 26. 





In connection with the machine illustrated by Figs. 
1-11,the patent shows the reproducer style so mounted that 
it extends diametrically over the face of the reproducer | 
diaphragm, and projects with its point beyond the edge of | 
the reproducer head and is at that end curved downwardly, so fe 
that it may bear with its point upon the bottom of the recora 
groove. It seems that Messrs.Bell and Rinker Tainter believal 
that this extension of the point of the style beyond the edge 
of the reproducer head is worthy to be called an invention, 
They say: 

"The invention consists, sixthly, in a repro- | 
ducer or reproducing-instrument in which the repro- 
ducing-style,instead of being placed behind its 
support, projects at the point beyond the edge 
thereof. One practical advantage of this is that 
it enables the position of the style on the record 


or phonogram readily to be observed,” 
(Page 2,lines 14-21.) 


Of what use it can be to observe the position of the 
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style on the record,Messrs.Bell and Tainter do not state. I 
certainly can find no use in this, particularly with a record |. 
that is sn formed in such «= excecdingly fine grooveédthat Ie 


it is practically impossible to distinguish one from the 





‘athav with the unaided eye. In the prectical gréphophone, 2 
such as is found in the market,the style of the reproducer 
does not project beyond the head,and can,therefore, not be 
seen; and so far as I am aware no inconvenience arises from | 
this. In my estimat ion ,therefore there is no utility in this /& 
feature of the Bell & Tainter cmstruction, and if there-yre 
any utility in it (which there is not) it wold certainly 
not mark an invention. Morzover , I find that long before 
the filing date of the Beli & Tainter petent ,reproduce rx 
etyles were mounted at the end of arms which projected far 
beyond the eige of the reproducer head. I find such case 
well shown in the patent to A.W.Hall #219,939,dated Sept. 23rd 
Defeudanle Evhibit ToS : 
1879;¢~In that patent there is shown in Figs.3 ani 4,a re~ 


wnt 


producer hez2d ae its diaphragm A, To the center of this 


. 


diephregm is secured an arm 62 whic projects far beyond the 
reproducer head and has two reproducing styles secured to f 
iti free end, which jfor this purpose js forked. Mr Hall uses 
what he calls a” auplex or divided record’ and therefore needs |~ 


two reproducing styles for effective reproduction; but he 


see says in his specifiéation yon page 3,lst ana &na 2nd 


columns: 
"Although the greatest advantages resulting | 

from the use of a lever between the diaphragm and 

the recording-surface are obtained by the use of 
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two points giving a duplex or divided record, the 
advantage of leverage between the diaphragm and the 
recording-point would be considerable with a single 
point giving a single or undivided record." 


single 
This shows that Mr.Hall would use a, style mounted 


so as to be far beyond the eige of the reproducer,if he had 


Awe, 
a single or undivided record such as Bell & Tainter, Mr. Be 
Hall evidently 413i not think that by reproducer . 





style beyond the edge of the reproducer head he hea made an 
invention; and I believe that he had made none; andi I believe 


that Messrs.Bell & Tainter had made none, by the same prac- 


’ 


tice, 

In addition to the machine illustrated and described 
by reference to Figs.1 to 11, Messrs,Bell & Tainter illustrate’ 
and describe two other machines. One such machine is illus- 
trated in and described with reference to Figs.12 axa to 17, 
which I will call the secona machines This second machine 
has this in canmon with the first machine,that the record is 
engraved spirally into the face of oe cireular flat tablet, 
which is both rotated and moved laterally; it is not moved 
laterally in a straight line,as in the first machine, but L 
is moved in a curved path. Here again the reproducing style 
is hela comparatively fixed with reference to the lateral 
movement of the tablet,but is also provided with a universal 
joint in the shepe of a short section of rubber tubing which sa 
would allow the skyie reproducer head and style a universal 
movement ,if it ever came into action. In this machine,howeva] — 
the universal movement, and in fact the reproducer,so far as jv 


I can understand it,can never cone into action,since the- 
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machine is not adapted for reproduction of the recorded 


sounds by means of the instrunentalities shown. In other 
words, I look upon this machine as inoperative for reproduc - 
tion. Mr.Cameron,who is supposed to be very femiliar with 


this patent does not know how to reproduce sounds with such 


lowing app cars: 


Cameron: With a reproducer constructed and mounted as shown P 


machine,as is evidenced by his test imony ,in which the fol- 


84 


"X.Q.181- You misunderstood my lest question. 
From the drawing and from the description of the patent 
you have deduced certain possibilities of adjustment of 
the reproducer with reference to the record tablet for 
the purpose of reproducing. Now, will you please make 
use of these possibilities a2ni state how you as an ex- 
pert would manipulate this machine in the attempt, of re- 
producing sounds recorded upon a tablet? 2 





A- As I have heretofore intimated that im it 
is impossible to obtain from the patent any positive idea 
as to the memer in which the reproducer is to be moved | 
in order to bring it into operative relation with: the | 
record, it would manifestly be impossible for me to state, 
with accuracy just how I would proceed to manipulate the 
reproducer in the aek order to reproduce from a record. 
For this reason it would be impossible for me to answer 
your question and state how I would manipulate the 
machine in an attempt to reproduce sounds recorded upon 
the teblet. 


X.Q.182- You are experienced in reading patent 
drawings and you are experienced in reading and interpret- 
ing patent specifications. It may therefore be said that 
the machine represented by Figs.12 and 13 of the patent 
here under consideration, is now before you. You are 
a@lso an expert with respect to sound recording end re- 
producing machines, and the question now is whether you 
would undertake to use the machine in question for re- 
producing sounds? 


A- With a reproducer camstructed and mounted 
precisely as shown in Figs.13, I camot say that I would." 


x 


I find myself in precisely the same position as Mr. 





| 
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dertake to reproduce recorded sounds with their second machimw 
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85 
in the Bell & Tainter patent, I cannot say that I would un- 
| There is a 3rd machine illustrated by and describea 


with reference to Figs.18-20. I am free to say that this 





represents a mechanism which,while theoretically quite cor- 
rect,would be found in practice #86, rhost ot struc- 
ture. I amnot aware that anybody ever attempted to build 
and use such machine,anad I really do not believe that any- 
pody would ever seriously attempt it. 


In this machine the record groove is to be engraved 





into the face of a travelling band or strip of suitable ma- 

















|} terial. For reproduction,the reproducer head is rigidly 
clamped in position after having been adjusted by hand to 
make the style engage the record groove so as to bear upon 
the elevations and depressions in the bottom thereof. The | 
style,however,has a kina of universal mounting. It is mounted 
upon a thin rubber diaphragm, which,of course, would allow 
thé style an exceedingly small free movement in 211 airectiors) - 
It would possibly allow the style as :mich free universal 


j movement as is allowed to the Edison reproducer style,in the 








construction shown in his United States patent #200,521. | 
(Exhibit #3);but certainly not mre. This extent of freedom 
of movement would probably be 211 sufficient. 

I think I have now referred to every feature in the 
Bell & Tainter patent infsuit witeh it is necessary to con- | 


sider,in order to understand the position which these inven- | 





? : \ 
tors hold in the art, end I may now summarize the features of 
the Bell & Tainter machine and process which are in common 
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86 
with the prior art,and also the features with respect to 2 
which they depart from the prior art. 
4 ; I find that the Bell & Tainter process and machine 
have the following features in conron with the prior art: 
A- A sound record which is represented 


a 
by elevations and depressions in the bottom of ame 














groove with sloping walls,of the general character 


of the records made by Edison and his followers. 


B- Sounds are reproduced from this record 
by giving to the tablet both a rotary and e rectilinear 
movement, while the style is held in a relatively fixed 


position,t*e seme as in the Fdison petent £200,521, 


and in the various modifications of the same. 


c- The reproducing style is narrower than the re- 


cord groove ,and bears with yielding pressure upon the } 


elevations and depressions,i.e.,upon the record,in 


the bottom of the groove. 


De The reproducer style can adjust itself 
laterally within a record groove, as in Edison's B 
United States patent #200,521, and in #igxk,Figs.1 and 


2 of his English patent #1644 of m= 1878. 

















E- The reproducer head is mounted upon a 


The points wherein the Bell & Tainter process and Ni ag 


machine depart from the prior art, are 





universal joint jas in the Edison English patent. - 
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aJ The sound record is engraved upon a body of 
wax instead of being indented in foil or paper; and in i 


consequence thereof : } 


b) The record grooves are very much narrower 
and very much shallower and have wells that slope + 


very mch more gently than in the prior art;they 


efter ‘ 


Atowsy and do not affect each other. \* 


are also much sh 
Aw J 





c) The feed screw and record spiral are not 
in a permanently fixed reletion,as in Edison, but 


are in a reletion that may vary from moment to moment, | 


a) Greater freedom of lateral movement and to 
avery slightly greater extent, is given to the reproducer 


style,in order that | 


e) The etyle may adjust itself automatically 
to the bottom of the very shallow record groove, so 
as to make and maintain contact with the elevations and 


depressions which represent the sound waves. 


IT believe it is quite cicar from all this that 
Messrs.Bell & Tainter have set to themselves the task of im- 
ant 
proving the Edison process 34 machines;that in alil their 
work,so fer as it is @isclosed in their patent #241,214,they 
followed the footsteps of Mr .Edison jana only deviated from fe 
Edison in one essential particular, namely, in ESE a ta 


the indenting process and substituting therefor the engraving! 


process. It may be said yin justice to both Mr.Edison and 
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Messrs.Bell & Tainter,that the latter are the epigones of the 
former. 


(Adjourned until Tuesday January 8th 1900, at 11 A.M.) 


Washington,D.C.,January 9th 1900. 


Met pursuant to adjournment. 


Present- Counsel as before. 


Q.7- In your last answer in summarizing the 
featurew with respect to which the Bell & Tainter machine 
of patent No.341,214 differs from what is shown in the prior 
art, you say under the head (c), that the feed screw ani re- 


auth 


cord spiral are not in @ permanently fixed relation as in the 
Edison's machines, but are in <a relation that may vary from 
moment to moment. Will you please explain the meening of 
this difference briefly? 

A- . I have heretofore pointed out that in all 
the Edison machines there is a feed screw or a feed spiral 
by which the record tablet is rotated. In some of these 
machines the feed screw also gives to the record tablet a 


rectilinear movement, that is to say, it feeds the same later) 


ally past the recording and revroducine styles. This is 





notably the case in the construction of the machine show in 
| 


the Edison original United States patent #200,521,anda in Fig.1 
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of the Edison patent #227,679. In other Edison’. machines, 
as for instance in the machine shorn in Figs.3 end 4 of 
patent No.227,679,andn in the machine of his English patent 
No.1644 of 1878,the feed screw ana feed spiral respectively, 
@o not feed the tablet,but feed the recording and reproduc- 
ing styles leterally over the record tablet. 

Now, in all these machines the fced screws and recora 
helices ,or the feed spiral and record spirals,are rigidly con 
nected and sometimes ere and in all cases may veyone and the 
same structure. Consequently the relations of the feed and 
récord helices or spirals are permenent; they are fixed and 
cannot change. Therefore ,if there is any disagreement betwem 
them,such as “ifterenceot pitch,then this disagreement is | 
permanent ,and can be made exceedingly small. All this I have 
already explained. 

Now when we come to the Bell & Tainter machine we 
heave an entirely different state of affairs. The feed screw 
which is marked in Figures 1 and 2 by the numeral 5,is one 
etructure,and the record spiral msark x= tke is on the tablet 
which is mounted on the rotary aisk E, which is an entirely 
aifferent structure but which is geared to the feed screw by 
bevel gears 1,4, Consequently, the feed screw and the device 
that supports the tablet in which the record spiral is formed 
are two independent structures and motion from one is trans- 
mitted through gearing to the other. In this transmission of 
motion through intermediate gearing there is alwys some lost 


motion,some irregularity and this lost motion and irregularity 
’ 
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is not the same fron moment to moment, put is liable to va- 
riation ani in the nature of thingé will vary fron moment to 
moment. By reason of the variability of the relation be- 
tween feed and record ,introducea for the first time by Messrs 


utility or 
Bell ana Ta inter the ne aky £sx automatic adjustment of 





| 
| 
the reproducing style to the bottom of the record groove is | 


greater in this machine than it would be in the Edison mach iney 
moreover, the freedom ef leteral movement of, the style must, | 
on aacount of this variability, be slightly greater than it 
has to be in the case of the Edison machine. 

Q.8. Plesse consider Letters Patent No.341,288 
to Tainter, here in suit, in so far as the subject-matter of 
claim 44 is concerned, and Letters Patent 375,579 to Tainter, 
here in suit, in so far as the subject matter of claim 20 is | 


concerned, and state the relations which these patents bear |, 


to the prior state of the art. 


A- The Tainter patent #341,288 which wes issued 
on the same day as the 5ell ana Tainter patent here in suit, 
describes improvements or modifications of what is shown in 
the Bell & Tainter patent. Mr.Tainter makes this clear in 
his epecification on page 9,lines 91-98,as follows: 


| 

"The present invention & is to be considered as | 

an improvenent upon or modification of what is show | 

and described in the application for Letters Patent of | 
C.A.Bell ana myself, filed June 27,1885,ana offi- 
cially numbered 170,044, so far as they relate to 

common features, and no claim is made herein to any 
matter described and shown in that application.” 





\ 
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The specificetion of this patent contains réstate- 





ments of some of the inventions set forth in patent 341,214, | 
ana in much clearer language than in that original patent. 
The machine es 2 vhole is 2 vast improvement upon the origin- 
al machine ani so far as I am re it was this second form | 
of machine that first came into public use. The improvements 
made by Mr.Teinter upon the joint work of 8e11 and Tainter 
are recited in a number of counts,preliminary= to the de- eP 
7 
scription of the improvements =repem. There are twenty-seven | + 
such counts,or,what ere technically known as,statements of in 
vention; ana after having stated the invention in twenty- 
séven counts the patentee says on Pege 4,lines 83-88: 
*The invention further comprises certain 
special constructions, combinations, snd arrange- 
ments of parts, eas hereinafter set forth,among 
which are included the combination, in one machine, 
of the several improvements already indicated, or 
of two or more of them." 
The statement of invention with which we are here 
concerned is the 19th, found in the petent on page 3,lines 
55 to 80,and it is necessary that it be here quotea in order 
to understand the subject-matter of claim 44. This 19th. 
statement of invention reads es follows: . ‘ 
Nineteenth. In transmitting the vibrations 
to the diaphragm it is found that with a rigid 
connection between the record and the diaphragm 
pronounced foreign vibraticns are impressed upoh 
the diephregm or its substitute, producing srratch- 
ing noises. These foréign noises can be lessened 
withovt-diminishing the reproduced speech to the 
same extent by the interposition of a flat metal 
spring in sucha way that while serving as the ~ 
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means of conmnicating vibrations to the diaphregm 
it can be bent independently. It is probable 

that this spring absorbs the vibrations which produce} 
the scratching noises to the greatest extent,’ be- 

| cause they are more minute and rapid than speéech- 
vibrations. Heretofore a section of rubber tubing 
has been interposed between the style and diaphragm; 
but it cannot be made as delicate as 2 metal spring , 
ana for other reasons, also, is not so advantageous. 
For example, it is believed that it does not trans- 
mit the true vibrations of the récord with as much 
clearness, the rubber loses its elasticity after a 
short time, and the tubular form of spring is less 

I compact ani less easily secured in place." 





The information conveyed by thés statement of inven- 





i tion is supplenented by the description proper on page 6, 


lines 66-105, and again in that part of the description which) 


extenis from line 113-on page 7 to pege 8 line 17. There 
are several constructions shown which correspond to this de- 
scription more or less. One of these constructions is shown 
another in Fig.13; 
in Fig.4; enother in Pigctl), Seely another in Fig.15,ana 
still enother in Fig.17. I must confess that I am not quite 
clear whether by his statement of invention the patentee 
méans to cover all these constructions, but it s come to me 
that only the constructions shown in Figures 4 una &2 1l,ana 
13,can fairly be said to be covered by the statement of in- | 


} vention. | 


| 


it will be seen that the patentee was aware of the fact that | 


Referring to that statement,which I have above quote 















































i before his invention there had been interposed between a re- | 
| 


producing style and the diaphragm,a short piece of rubber tub 


Ny 
i 


ing,so that the vibrations of the style wana caused a com- fe 





pression and dilation of the rubber tubing and these compress- 





\— 
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ions and dilations in turn caused the diaphragm to vibrate. 


This practice Mr.Tainter caeeived to be a bad one,because 








he says the rubber tubing 


“cannot be made as delicateax as a metal 
spring, and for other reasons ,also,is not 
80 aaivantageous. For example, it is be- 
lieved that it does not transmit the tyYuevibra- |— 
tions." 


Me.Tainter therefore substitutes a flat metal spring 
for the xx 014 rubber tubing, so that the vibrations of the 
style will cause the vibration of the flat metal spring,ana 
the vibrations of the flat metal spring will, in turn, cause 
vibrations of the diaphragm, This is the way,I understand, 
that Mr.Tainter conceives his improvement. 

When we come to look at the devices shown in the 


drawing,we find in Figure 4 a style 357,which receives vibra- 














tory impulses from the engraved record,transmits these im- 
pulses to a spring 395,which,in turn, conveys its vibrations 
to the diaphragm through the medium of a small block af x 
363,0of cork. When we look at the construction shown in Fig. 
ll,we find it to be precisely the eae ,and shen we come to a 
| look at the construction shown in Fig.13,we again find pre- 
ciselythe same thing ‘ except that the interposed piece of lal 
cork is not there visible, since this figure of drawing is 
a perspective view and the style is not shown in co-opere- 
| tive relation with the diaphragm. When we look at the con- 
struction shown in Fig.15, we find the seme thing again ,except| — 


that in place of the small block of cork 363, there is a 





























small metal button 384,and of this small. button the specifi- je 
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* spring slightly projects throueh the spring ana this reduced 
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cation says: a 


"This button bears upon the hard rubber 
diaphragm 362,and serves to communicate vi- 
brations fron the style to it." 

(Pege 7,lines 121-123) 


“there foe, 

In this latter construction it would seem that the 
vibrations of the style are transmitted to the diaphragm di- 
vectly throvgh the buttom 384 ani that the spring merely par- 
oe ) 
ticipates in these vibrations; tut that it cannot be said 

tepring— 
that as transaits these vibrations. This buttom 


"serves to communicate vibrations fron 
the style". 


to the diaphragm ares and not by the intermediary of 
the spring. The latter is simply carried ealong,forward ana 
backward P by the style and button. 

When we cone to look at Fig.17 we again find a flat 
spring 391,extending parallel with the diaphragm. akxtk 


At its free end there is a little hole in this Spring and in 


the. center of the diaphragm there is also a little hole, and 


the style, which seems to be a pisce of wire has a rounded i 


; : heh ertrt, om 
shoulder at each end , thus forming reduced Journals, act 
oA 


wees at each end of the style,and these journals find their 
, in 

bearings in the holes sf the spring and in the diaphragm. 

The spring presses inwardly toward the diaphragm, and thereby 


keeps the style in its bearings. The xamsxe reduced end of 


the style which passes through the hole in the ena of the 


projecting end is the one which bears upon the record. It 


e 
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will be seen that in this cmstruction again the vibrations 
of the style,given to it by the record, are transmitted & di- [|- 
rectly to the diaphregm jana not by the intermediary of the 


these 
spring,the latter only participating in kia vibrations. 


It may t.erefore be said that only the cmstruc- 
tions showm in Figs.4,11 and 13,embody the idea conveyed by 
the nineteenth statement of invention. In all the construc- 
tions shoin the spring is a flat metal spring and extends t= 
parallel to the face of the diaphragm. 

This improvement is set forth and sought to be cover- 


ed by claim 44,in these words: 


"44, The canbdination, with the reproducer-style 
and the diaphragm or device upon which the repro- 
duced sonorous vibrations are to be impressed by 
said style, of a flat metal spring interposed be- 
tween the style and diaphragm and forming a yielding | 
connection, throagh which the reproduced vibrations 
are transmitted, said spring having a practically 
rigid connection with the diaphragm, substantially 

as described." 








hl 


This claim requires that the flat metal spring ,formw 
4a a yielding connection between the style and diaphregm,and 
this condition is satisfied by the cmstructions shown in 
Figs.4,11 and 13. This cmaition,however, is not satisfied 
by the cmstructions shown in Figs.15 and 17,since in these 
constructions the spring does nde’ eunniend the style with the 
diaphragm; for in Figure 15 the cmnection between style ani 
@iaperagm is formed by the metal button 384, and in the con- 


struction shown in Fig.17, the point of the style is con- 


nected with the diaphragm by the long extenied body of the 
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style itself; and in both cases the spring is a simple appen- 
aix,although in Fig.17 it might be said that BF ope ins holds 
the body of the style against the diaphragm. But neither in 
Fig.15 nor in Fig.17, are the vibrations of the style trans- 
mitted to the iisthragm by the springs. 


an 


practically rigid connection with the diaphragm. Now the 


A Claim 44 also requires that 3 spring have a 


construction stown in Fig.17 certainly does not satisfy this 
condit jon, since ghexe and in Figs. 11 and 13 the connection 
between spring and 2zpkragm diaphragm is through a piece of 
cork Which can be ed justed to aifferent posit ions and which 
is only held in position frictionally. The only rigid con- 
néction between spring and diafhrasn may be said to be fomna 
in Fig.15. 

From ail this I am forced to conclude that the 
terms of this claim must be gathered from the different con- 
structions shown teking one element from one cmstruction 
and another feature from another cmstruction etc. ,etc,; so 
that the claim is a kind of conglomerate of elwnents send 
features gathered uw at random,but not found combined in 


dpe lre, 
any one statute. In fact the idea of the 


"practically rigid cainection with the 
diaphragm” — 
is not expressed anywhere in the specification. Looking at 
the prior state of the art I find that the terms and the sub- 
stance of claim 44 im are fully met in Edison's patent #200, 


521 (Exhibit No.3). In this patent I find the ===> 
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reproducer C,having its diaphragm connected by a thread 
or other substance capable of conveying the movements of the 
diaphragm with a spring,a flat spring extend ing perallel \4 


with the diaphragm; and this spring carries at its free point 


the reproducing style. “Jere we have the style connected 


with a flat spring ana the flat spring connected with the t- 
diaphragm by a thread. All this is very clearly shown in | 
Fig.1 ana is very clearly described in the specification. & 


The patentee says: 


er 
"In front of this diaphragm is a light spring, 
D,heving a small point shorter and finer than 
the indenting point on the diaphragm of B. This 
spring and point are so arranged as to fall exactly 
into the path of all the indentations. This spring 
is connected to the iiephragm F of C by a threed | 
H or other substance capable of conveying the move- | 
ments of D." 


c 





Here we have a style,a flet ay aes be= fe 
tween the style and the digphragm and forming a yielding con- . 
nection between the two,just as called for by claim 44 of 
Patent 341,238,im suit. But the spring is in this tase not 
rigidly or practical ly rigidly connected with the diaphragm. 
Mr.Edison,however, after having said what I have above quoted, 
cont inues: 

...."Now, when the cylinder is allowed to rotate, 

the spring D is set in motion by each indentation | 

corresponding to its depth and length. This motion 
! is conveyed to the diaphragm either by vibrations 


through a thread or directly by connecting the | 
spring to the diaphragm Fyesseceessecesne”™ 
































This means that the thresd yWhich in the drawing is be 





shown as a connection between the spring and the diaphragm, 


le 
i 
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Ss 
z. 


may be dispensed with,and that the spring may be directly 
connectea sits, the ain@iraar This would form the rigid con- |e 
nection xith or “practicd ly rigid conection” called for by 
claim 44. 


La 


ject-matter of claim 44 is cmcerned, Mr.Tainter was antici- 


This,in my éstimation,shows that so far as the sub- 


pated by Mr.Fdison. I mey also refer to an illustrated ar- 


ticle in Nature ,Defendants Exhibit No.20. The article is en- 


| titled "The Phonograph" and is found in the issue of "Nature L- 
for July 4th 1878 jon page 249 thereof. In this article is 
shown a reproducing diaphragm and style. The style in this 

| case is at the end of a flat spring extending parallel to 
the pd Senay o this spring is connected with the center of 
the diaphregm by a small rod of light pine wood. It is true 
that a rubber pad is at each end of the pine wood rod,but,in 


my estimation, the rod still forms a practicaily rigid con- 





ction between the spring and the diaphragm; certainly quite 
rigid a 
as xxi, connection as the small block 363 of cork which forms | ¢ 


} the "practical ly rieid aaemimesiase in Figs.4 ana 11 of the 
Tainter patent 341,288. 
The patent to Tainter #375,579 professes to be for 
certain improvements upon the apparatus described in the 
Tainter patent No.341,288. Quite a number of improvements 
are described, and one of these improvements refers to the ’ 
reproducing style. This style is made in the form of a bell- 


is 
crank lever. The longex arm of this lever kas formed at its 


‘1 | 
is connected with the diaphregm by a thread. This is clearly 








| free end into a style,while the short arm of the levercstyle e 
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shown in Figure V. The description of this ¢cmstruction 

is found in the patent on page 5,lines #22X 57-97, together t 
with the function which it performs. The specification 


the continues as follows: 


aa "One advantage of using a lever as the re- 
producing-style is that by making the inner arm 
shorter than the outer, as shown in the drawings, 
the motion of the diaphragm can be reduced, which, 
though it involves a slight loss in loudness, is 

w) found to produce a more than compensating gain in 


distinctness of enunciation." 


There is really another advantage due to a bell- 


¥ 


crank-lever form of style in the cmstruction shown in this 


4 qe 5: 
patent,which is not referred, in the pessage which I have ~here 


quoted,and this advantege is that by this ¢mstruction the 


on 


fliephragm need not be placed parallel with the surface of the 
4 record tablet,but may be placed with its plene at right | 


anglés thereto,as shown in Figure V. This advantage,how- | 
| 
ever, would only ke wug result from a bellecrank leveyand not | 


| from every kind of lever. It is therefore true that the aa- | 


- } | 


vantage of a lever generally,is that the motion of the re- 1% 
| 


| producing diaphragm can be made smaller than the motion of 


the style point. } 


- Now I find that this idea is expressed quite eleerty’ 


in the Edison patent No.227,579 of May 18,1880,Defendants 
Exhibit No.6. In Figs.5 and 6 of that patent there are shown 


| recording and reproducing diaphragms and styles, and the \2 


























styles are in both cases formed on or mounted on levers. 
In Fig.5, the style is on the free ena of the lever ana the -- 


diaphragm is connected. with the lever at a point intermediate 
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between its pivot and free end, in this construction — Cs 
it is used as a reproducer ,the amplitudes of vibrations of the 
diaphragm will be smaller than thése of the style. 

In Figure 6,the diaphragm is connected with what 


might be called the free end of the lever, and the style is - 


midway between the two ends of the lever. Consequently, with 
this cmstruction,if it is used as a reproducer, the ampli- 


tudee of vibration of the 





peagm diaphragm will be greater 
than those of the style. Mr.Fdison evidently believed khat b 
kwhen he filed his applicet ion on March 29 1879, that he was 
the first inventor of the reducing or magnifying tever in 

connéction with phonographs. He says, in the paragraph ex- 


tending from page 1, line 90 to page 2,line-7: 


"Another feature of invention relates to a 
lever between the diaphragm and the phonogram, 
whereby the relative movements of the parts may be 
varied. This lever e has a fulcrum at 15. If 
the connection to the diaphragm is between the point 
D and fulcrum 15, es in Fig.5, then the motion of 
the point will be greater than the diaphragm,and 
when used in the phonogreph will amplify the in- 
dentations in the foil. If.usea in the phonet,the 
moversent of the diaphragm would be lessened. I 
therefor prefer, in that instrument, to change the 
places of the point and diaphrasm connection, as 
shown in Fig.6,so as to amplify the movement of the 
diaphragm and increase the sound.” 


.» Mr.Edison elso broadly claims this improvement 
as follows: 
"4th. The candination,in a phonograph or 
phonet,of a diephragm, a point, and a lever 


intervening between the diaphragm ana the point, 
substantially as set fofth7 
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It is true that Mr. Edis on does not show or de- 
scribe a bell-crank lever having the end of one of its arms 
formed intora style; nor does he describe his style and lever 
as being in one piece; and it may be thet such construction 
xs wes new with Mr.Tainter and may,pcrchance, be patentable. 
But Mr. Tainter claims his cmstruction in much broader terms 
than he describes it; he claims it as follows: 

"20. The conbination, with the diaphragm 
of the reproducer, of the rubbing-style consist- 
ing of a lever having the rubbing point formed 


on one arm and the other connected with said 
diaphragm, substantially as described." 


It will be seen from this that while this claim is | 
i 


restricted to _s—stsie a . 
* Sea aS eee 


"rubbing-style consisting of a lever having 
the rubbing-point formed on one arm" — 


- 

that is teasex, to say, to a lever and style formed in one 
piece; it is not restricted to a bell-crank lever. If this 
restriction were read into the claim it cold not be said 7 
that it would then be met by the Edison patent. But without 
this restriction it certainly is uat met by this Edison pat- 
ent, since I donot believe that the fact that Edison does 
not Sgerive his lever and style as being formed in one piece 
can make a patentable difference. Edison's style is,if not 
made in one piece with the lever,certeinly fixed to it;ana 
this serves the same purpose, precisely. 

I conclude from all Chae pbhieiti jes respects the sub- 
ject matter of claim 20,the Tainter patent #375,579 marks 


x 


= . 


aad 


~ 
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ail no invention over the prior state of the art and that the 
claim is fully anticipated by the Edism patent #227,679. 


Adjourned until Tuesday,January 10th 1900,at 11 A.M.) 


Washington,D.C.,January 10th 1900. 
Met pursuant to adjournment. 


Presént- Counsel as before. 


| ie q 
| | 
f Q.9- Are you familiar with the commercial Gramo- 
| \ 
i f 
| | phone as the same is represented by f€omplainants Exhibit, 
i Defendants Machine; and are you familiar with the history 
i 
| of the development of the Gramophone? 
al } 


A- I think I mey claim intimate knowledge of the 
commercial Gremophone as represented by Complainents Exhibit 
Defendents Machine; also with the processes of making sound 


for use 
records adapted and intended km produse with this machine. 























I may also claim intimate knowleage of the history of develop 


ment of the Gramophone. 


The inventor of the gramophone,Mr.Emile Berliner, 





was in the habit of communicating to me from time to time all 














that he did in the development of this art, ani I was invited 
- 

by him,on numerous occasions ,to witness his experiments and a 
- paxtinipare 
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participate in them. 
was 
I waxes also Mr.Berliner'’s patent solicitor in connec- 
tion with the various applications for patent which he filed | 


for his inventions in this ert. 


Q.10- Please , now,give an exposition of the de- | 
| 





velopment of the Gremophone by Mr.Berliner, and state the re- 
{ 


lation of the same to the prior stete of the art? 

A- Early in the Spring of the year 1887 I was 
already well acquainted with Mr.Berliner. At that time I had 
known him by report for ten years and personally for a num- [}- 
ber of years. Either in March or in April 1857, Mr Berliner 


invited me to his house,and there showed me a flat metal pay 2 
having on its surfece a nunber of undulatory grooves of ap- | 
parently even depth; end this plate,Mr.Berliner said,he had 

obteined by making au photoengraving of a phonautographic re- 
cord,which he had protaced upon a sheet of paper. He showed 
me the sheet of paper, and I recognized at a glance that it had 
was an ordinary phonavtographic record sheet. Mr. Berliner, 
moreover, showed me the cylinder upon which he had made the 
phoneutographic record. The sheet of paper had been wrapped 
around the cylinder; had been exposed to a smoky fleme, and ii 
had received the writing of es, style secured to a vibratory 
diaphragm against which Mr.Berliner had uttered a few words, | — 


and may be other sounds. All this was so familiar to me 


that I really understood the whole procedure as soon as I 








| 
saw the phonautographic record, 
| 
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The photo-engraving of the phoneutographic record 


ie a rather coarse affair, but it showed the undulatory grooves -— 


of even depth very pleinly, and rather far apart,in practical- 
ly parallel lines. Mr.Berliner at that time ,tola me that 
he would pursue his investigations and hoped that he would 
eventually be able to meke photo-cngraved phonautographic 
records from which very loud reproduction of the recorded 
soungs would be obtained. He explained that, unlike the pro- 
cess pursved by Edison and by Bell & Tainter,his process,the |- 
phonautographic process ,does not impose upon the recording 
style im appreciable work. The film of lemp black,so Mr, Ber- 
liner said, was so infinitesimally thin tt at it required no | 
appreciable work to draw a line upon it thet is ck arly 
visible to the unaided eye. Since the recording style had to 
do practically no work,Mr.Berliner expected that the sounds 
would be recorded much more faithfully and with much greater 
emplitude than by the indenting or engraving process. In aid 
tion thereto Mr.Berliner pointed with some pride at the photo-| |) 
engraveli copy of the sound record,seying ,that it constituted 


an indestructible or prectically indestructible srecord which a 





need not be handled with care end delicacy and need not ,like 
the Bell and Tainter wax record, be preserved in the ice kex 
a refrigerator during: te hot weather. 

Mr Berliner then proceeded to reproduce the sounds 
recorded on the metal Plate and he did this by taking hola or i 
of & heaa@ having a diaphragm ani igus tim, style mounted |* f | 

| 


thereon ana drawing the seme over the metal plate with the @ 








i 
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style point in engagement with a record groove. This gave a 
kind of reproduction;thet is to say, there issued from the \ 
a@iaphragm either a word or two, or a short whistze,according |-- 
to what happened to be recorded in that particular groove. 
Since the grooves were parallel to each other and not con- 


tinuously connected,esch groove had to be used separately; 





so thet ,beginsing 


others in in termittentlsucces sion, the words or other sounds ze 





issuing from the diaphragm were disconnected but quite in- a 
telligible, shouts. 

word These shouts were very loud,very much louder than 
any sounds I had yet heard issuing from the reproducer of 
either an Edison Phonograph or a 5ell & Tainter Rramspkhane 
Graphophone. At the same time,however, there were harsh | 
foreign sounds superimposed upon the recorded sounds ,and at 
that time Mr. Berliner ascribed the presence of these for- 
cign disturbing sounds mainly to the fact that he had no 
means of moving the tablet oy ie style regularly and uni- 
formly. 

\ Mr.Berliner then substituted for the reproducing diath 


Yagm end style,a stick of bamboo pointed at one end. He in- ~-— 


serted the point of the bamboo stick into the grooves, ani oa 
Rhee 
moved it along and through the grooves as he had done with L 


| the style of the diaphragm-reproducer. This also gave quite |= 









































= 


audible reproduction,although very much fainter than when the 
Giavaseem and etyle sere veed; anfi,moreover,the sounds thua 


obteained,were remarkably free of foreign disturbing noises. 
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At that time I was familiar with the Lambrigot sti. 
Pemy Phonograph (Defendants Exhibit No.19), ana I coulda not 
help noticing the similarity of the mode of reproduction by 
Mr.Berliner, with the mode of reproduction described in the 
Lambrigot atticle. In both cases the reproducer was drawn by 
hand over the tablet. But while in the Lambrigot arrange- 
ment considerable ¢kill would be required to draw the edge of 
the disk over the elevations and depressions which there 


constituted the record, without sliding off and thus missing 





the record; no such skill wes required in Mr.Berliner's prac- 
tice. Once he had inserted the style in the groove, he coulda | 


Reed axw draw it along the groove, without precaution or 


care,ang without missing a sound. ‘ 
I made some remarks about this facility of repro- Pg 


ducing and Mr.Berliner explained that this was not & matter (— 
that oo cause surprise, since with his record it was of 
no consequence how the style was inserted in the groove , 
and whether it wes pressed into it hari or ligtly,or not at = 
ell . He said that since with his laterally unduleting record | ‘ 


the bottom of the groove had nothing to do with the reproduc- 


tion of the recorded saimnds,all that was necessary was that i } 





the style be in the groove ,somehow or other, and that it was 


not necessary to look for any particular portion of the groc«., ~ 
The side walls,which alone acted upon the style to vibrate 


the same, would always be there, and wold always find the 





| 
| 
| 
| 
| 
style to act won it, pushing it now one way and now the other. | 


hel 
| t 
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The camversation which I had on that occasion with« 
Mr. Berliner was quite length y,ana Mr. Ber liner said that he 
believed that he now haa within his grasp an entirely new 
process of recording and reproiucing somds. 

In the same year,sometime in May or June , and possi- 
biyin July, Mr.Berliner told me that he had made what he 
considered a great improvem=nt upon his method of recording 
sounds; in fact that he hai mafie two improvements, each of 
which greatly improved the cherecter of the record produced. 
One of these improvements was t= instead of making the 
phonautographic record upon a sheet of paper wrapped upon a 
cylinder, to make it upon a circular disk of glass which 
would diminish the friction between the recording style and, 
the tablet, and which would also enable ‘ites Ye make & better 
photo-cngraving therefrom. The other improvement which he 
considered the more important,was to convert the lamp-black 
deposit on the glass into an amephexs amorphous ink before 
the phonautographic record was made won it. ite had noticed 
that the zig-zag lines drawn by the style upon the smoked gur 
face were not by my means 2s smooth as they locked to the , 
unaided eye. When observed through amagnifying glass the 
edges of these lines revealed great unevenness due to the 


flocculent 
¥inetulenk character of the sublimated smoke,the lamp black. 


In other words, lamp black is not a structureless body,but a 
body composed of an infinite number of small flekes Which 
are very loosely held together. Now,so Mr.Berliner saia, 


when the style draws a line upon such surface it pushes these 


fiekee 
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flakes to the right and to the left ma forwardly and behind | -- 
the style they again fall into the trace left by the style, paee| 
ante i 
pProj ectixs beyond the efges of the line, give to the latter {+ 
a@ saw-tooth appearance, When such phonautographic record 
is oe in metal by photo-engrav ing, all theseinnumer- | ¢- | | 
K 

alin ; } | 
able saw teeth are @izp repxreiucreae faithfully coupket copied ‘ | 
and then the recorded sounds are reéeproduced,the style the | 
BtyRe is not only actuated by the lateral undulations, but 
also by the saw teeth , and thus the foreign scratching 


doises are imposed upon the reproduced sounds. 


He had observed ,so Mr.Berliner ssid, that those por 





tions of the phonautographic record which were drawn through 
| 


a lanp black deposit derived fron a flame that was held mich 





nearer to the tablet than ordinarily ,had less of a saw tooth) 


| | 
| 


appearance,and he cmcluded that this was due to the fact 
that in such cesex the oil or fat which was being burned 
had not all been converted into lanp> baack, tut hed been 
carried upon the tablet in an unburned condition and had 
mixed with the lam black proper eni emverted the same into | 
a kind of printer's ink,that is, into 2 mixture of lamp plack| 


with oil. Mr.Berliner then said that he had made euch | 


printer's ink artificially by first smoking the glass disk 
which he used at thet time, and then blowing over it an ex- 
ceedingly fine spray of oil. This oil,he said, instantly 

mixed with the lamp black and made of it an amorphous ink; Pa 
and this-ink would give a very sharp line.practically free of! | 


saw teeth.. 
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Mr Berliner showed me at that time the ee=-glass disk 
with a phonautographic recora on it through a film of amor- 
phous ink produced in the manner I have statedjani he also 


«| ~ghowed me a photo-engraving made from the sane. In this case \ 





the record Was a_tong a spiral line on the disk, and Mr.Ber- \, 


liner had a turn table by which the metellic tablet wes ro- | 





smanisz the recorded soinas were reproduced by hola- | 
| ing the reproducer head in the hand while the tablet was beim 
rotated. The reproiuction was very gooi,the sounds being | 
largely free of disturbing noises. | 
On Thanksgiving Day of the same year (1887) I met: 
| Mr.Berliner by appointment at his hase ,together with Mr. 
| John W.,Osborne and Mr.Werner Suess. Both gentlemen had been 
invited by Mr.Berliner, Mr.Osborne upon my suggestion, to 
discuss ana to 2anixe xikk Keepexk the new method of recora- 


ing and reproducing sounds. Mr.Osborne is the inventor of 





the photolithographic process which is practiced today all 


over the world,and Mr.Berliner hoped to obtain from him some | 


valuable hints as respects the best method of photoengraving. 


Both Mr.Qsborne and Mr.Suess are physicists ana egvincea 




















great interest in this matter. The interest was a purely a 
scientific one. On this occesion Mr.Berliner again displayed 
a metallic record disk meie fron an original glass record,ani | | 


the reproduction was again practiced by holding the reproduce’ 


in one hand and rotating the table by the other hmdqd. The 


Late in the year 1887 ,certainly after Thanksgiving 
}} 





| 
| 
| 
old bamdoo stick reproiucer was also used on that occasion. | 
| 
\ 
i 
| 
Day, Mr.Berliner showed me a metallic record gmeere which bee 
| 
| 


' 
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he had meade by an etching process,which I will call the pro- 
cess of indirect etching. It had Aeon made in the following 
manner: 


A Phonautographic record was first made on glass 


throiugh a film of amorphous ink) produced in the manner which 
I have already described. Fron this phonautographic record 


| 
a photographic negative wes meade, and this negative was put in 


contact with a zine plate that had first been covered with 
a film of bichromatea albumen,and the whole wes then exposed 


to light. The portions of the negative which represented 


the sinuous line corresponding to sound waves were opaque, i 
ana consequent ly correspond ing portions of the bichromateda e 
zine 


albumen were not affected by light. After this the,plate 





was weshed and thereby the non-exposed portions,namely- the } 
univlatory line was thse removed while the spaces between tie | 
lines rema ined having been remiered insoluble in water om by .- 
the sction of light. Mr.Berliner thus had obtained a pt | 
zinc plate covered with insoluble bichromat ed albumens with 
an undulatory spiral line represent ing sound waves removed, e: 
and showing the zinc background. This plate,after having 
its edge and back protected,was placed in diluted nitric acia,|, 
which etched into the plate where it wes not protected by 
the insoluble bichromated aibumen, and thus produced an un- 
aevavony ome oe even depth. 

This was the first etched zine record of recorded 
sounds that I saw. Mr.Berliner told me that he haf closely 
examined that record by the mizxegpszexx microscope, and he 


invited me to do the sane thing. This I did,ana I found that 
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some portions of the groove were exw edingly sharp and clean, 2 
while others were only imperfectly etched and rough. By 
rough I here mean that the groove showed a decided grain; 
it was coarsely granulated ,and at such points the grooye also!+ 
seemed to be shallower. Tolerably good reproduction was ob- 
tained fran this plate,or,rather from sane portions of it. 
The trouble which was experienced was mainly the difficulty 
of tracking the groove. This groove was in some parts of | 
the plate so shallow that the style would x jump out of it; 
The walls of the groove were not steep enough to hold the 
style in the groove. 


I suggested at thet time that this difficulty would 


not occur when a complete machine was built in which either 





the record plste or the style woula,by suitable gearing,be 
propelled in the liye of a diameter of the plate. Mr.Ber- 
liner replied that this was probably true,but that he should |+ 
like to dispense with any gearing and should like to heave Xe 


the record itself propel the style across the plate;since 
a 
only in this vanner would it be possible to mek @ XR cheap 


machine jana one that could not get out of order. Mr Berliner 


; 


said that if one part of the groove can propel the style x 
across the plate, then it must be possible to make all parts 


of the groove so that St will safely perform the same func- 


tion. 
The unevenness of depth and the granulation of some 


portions of the groove Mr.Berliner explained by the appear- 


butlleg 


ance of gas edie when the plate was in the etching bath. 


tittle 


These gas PREReSS she said, would,as it were, stick to the } 
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initial groove and pxeexert ik prevented the continued.access 


§ 
of the etching fluid thereto. 


Altogether, Mr.Berliner was less satisfied with his 


etching process than I was; he was also dissatisfied with 
paraphernalia 


the use of the glass disk, andi with the cumbersome paxpkernai la - 


required until the zinc plate could be placed into the etch 

ing bath. He was particularly dissatisfied with the use of 

lanp-biack ink, since he found that even this would some- 

times give ragged cages to the traced record line, on account 
erie 

of its comparative brittleness when it hed been SF before 

the record was inscribed. 

Early in 1888,probably in February,Mr. Ber liner 
started a new scheme; he entirely abanimed the use of a glass 
aisk and the process,in direct etching which I have de- 
scribed, and attenpted to trace the phonautographic record 
line directly upon a zinc plate. For this purpose he covered 
the polished surface of a zinc plete with a solution which 
he obtained by dissolving pees-wax in Beinzbenzine. The ben- 
zine would dissolve only sane portions of the bees-wax,leavig 
a@ residue which would not at all dissolve in benzine. Bees- 
wax is an exceedingly complex body so that it appears that 
Mr.Berliner obtained in this manner only the solution of. one 
of the cmstituents of bees wax in benzine. This gave an 
exceedingly thin ana 2 == exceeiingly soft film upon the 
zine plate, Gnd through this film he traced the phonauto- 

“4 inMonanntyin exgeh— 
graphic record (he same\er he had before traced such a record 


through a film of lamp black and subsequently through a film 


of ink. 








| 
i 





| 
| 
| 
Ihegee 
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The ease with which a phonautogrephic Bi seript ion 
was masie upon a plate thus prepared, was quite astonishing. 
The film obtained from the solution of bees-wax in benzine 
was so exceedingly thin ana non-resist ing that the style, in- 
tracing the line, haa adavbioa tity to ao no other work than 
that of overcoming the friction between XE and the zine sur- 
face. A pketax thus The plete thus prepared and inscribed 
was placed in a bath of diluted nitric ecid,but the etching 


thus obtained displayed the sane wunevennéss and eos rough- 


NESS Se~tae-edece, as Mr.Berliner had obtained by his former, 
indirect etching with nitric acid. » Myr.Berliner knew that] 


the gas bubbles which caused the roughness and inequality of 
depth of the grooves mst be bubbles of hydrogen gas,and he 
knew that chromic acid which in a variety of forms is used 
in electric batteries as a depolarizer,would tend to aksaxb 
destroy these kukies bubbles. He therefore mixed some bi- 
chromate of seda soda with the nitric acid jana at once ob- 
tained very much better results, the gas bubbles disappeared 
altogether; but he found that the exceedingly thin film of 
one of the costitutents of wax did not safely protect the 
whole surface of the plate against the attacks of this etch- 
ing fluid. He would thus sometimes find that while the 
record line was well etched the parts between the lines were 
also etched more or less,and sonetimes this subsidiary et ch- 
ing would run into the primary etching and disfigure the 
same. He then abandon, nitric acid and used chromic acid, 


properly diluted and this gave much better reeults,but also 
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had its difficulties. Finally,Mr.Berliner used ordinary 

battery fluid, namely- a mixture of sulphuric acid and bi- 

chronate of potash,ana this gave him excellent resilts => ons 

the mixture was used immediately after it had been prepared. 

When,however, this mixture was albowed to remain unused ,even 
unused 

for a few hours, and more so if ang usre&? for a day or two, 


the results odtained were uncertain. The reason for this 


uncertainty was that the bichromate of potash would crystel- 


lize out of the solution and would leave the solution im- 
poverished. Mr.Berliner then substituted bichromate of soda 
for the dichromate of potesh, and thereby all troubles aris- 
ing from the etching fluid were remved; for bichromate of 


soda does not crystallize out of its solution in sulphuric 


acid, 
= . s 
In this manner Mr.Berliner made a great number of 
zine record plates and sane of them were excellent ,while - 


others displsyea peri defects for the appearance of which! < 
no theory would give an adequate explanation for a long time. 
The defect was this! 

Instead of obtaining a single well defined record 
groove,there sanetimes appeared two and three grooves very 
close together and partly running into each othe;it was a 

1 
bundle of grooves instead of a single groove. In this bimale. 
of grooves there would always be one groove a little more ae=| 
fined than the others that cmstituted a the bimdle; but the 


reproduc inc stvle woulda samet ives tere ite path theorh fhe | 
Tt P & 


main groove ana sometimes through the less weil def ined 
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might ,perhaps, be so tenaciously held by the moist air as 
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grooves, and altogether reproduction became uncertain when- 
ever such bindles of grooves appeared. 


Pa After long ana tedious trials junder a variety of con| « 





ditions of making the reccrd,Mr.Berliner came to the con- i | 
clusion that it could not be the style that maie a bundle of 
grooves instead of a single groove, but that there must be | 


some foreign body or bodies accompanying @ogeseesat—et 14 
pee \ | 


PERE, 


zy 
vich were sufficiently rigid to penetrate the [4 






tn’ Barner 
the styl ¢ ond 


waxy film. He finally found that this was really so; that | 
some fibrous,extremely small bodies, suspended in the air, | 
would deposit upon the waxy film,and these fibres,being drag- 
ged along by the style 2i3 nunsitiokt ie waxy film deep enough « 
to allow the etching flid to act upon the underlying zinc. 1 | 

A long series of experiments were made to overcome 
this difficulty. Mr.Berliner first tried to purify the | 
ambient air by charging it with water,expecting that the floa | 
' 


ing films would,in this mamner, either be deposited upon sur- 


rounding objects,as the walls of the room, or that they L 


not to deposit upon external objects and thus not deposit e 


upon the waxy film. A room was made scrupulously clean and 


the air was heavily charged with sprays of water. The waxy 


film wes deposited upon the zinc immediately before it was 


used. In this manner the records were really sss = improved 


a little; but still the bmale of lines wold occasionally 
again make their appearance and thus render the process a 
matter of great umcertainty. It mst be remembered that by 
that time Mr.Berliner had became very critical as respects 
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" protecting the waxy film egainst the axks of air without hav- 
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the character of the sound record which he obtained. What 
would have satisfied him at an early period of his work did 
not satisfy him now and still he found himself assailed by | 

’ 

Aree : 
an invisible foe, by particles floating in the air of which 
he could not rid himself. Finally the idea occurred to Mr. 
Berliner that if he protected his waxy film against the access 
of air, he would get rid of the floating particles, and he 

Mamerte 
discussed with me the peesibkisky ina bitter, though umes 
fashion,the absurdity of being called upon to record sound 
waves in a vacuum. 


At last ,however, Mr.Berliner conceived a method of 
access 





ing recourse to a vacuum. He covered the zinc plate with 
its waxy film with a layer of alcohol,while the record was | 
being inscribed thereon; and this gave him a simas anew, 
well defined record line with no trace of accompanying v= 
bundles of lines . Mr.Berliner thought at thet time,and I 
certainly thought,that all aifficwlties hai now been over- 


come, Another trouble,hovever, made its appearance,and this 


was that when a plate thus treated was teem put into the etch 
ing fluid,it would fa%k not be etched uniformly;that is to 

say, some portions the record line would be etched only very 
shallow,while other portions would be etched exceedingly well 
There wes,however, in this cese, no rougmess in the etching, = 
but on the caitrary ,the shallow and thus imperfect grooves 
were,if anything, brighter than the deeper ones. Evidently 
then there were no gas bubbles that caused this new trouble - 


una in feet 
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ana in fact no such bubbles coulda be observed. How, end by 
what process of reasoning, Mr.Berliner finally discovered 
the cause of this inequality of the etching which was cer- 


tainly not caused by ges bubbles, I cannot say. 


(Adjourned until Thursday, January llth 1900,at 11 A.M.) 


Washington,D.C.,January %28@ llth 1900. 
Met pursuant to adjournment. 
Present- Counsel as before. 
Mr.Lyons continues his ensver to Q.10. 


A- The cause of the unevenness of etching a zinc 
plate covered by a film of waxy material when the record 
line was traced through the film witk under conditions wheS~ 
the access: of air was excluded,that is to say, while the 
film wes covered with alcohol, Mr.Berliner found to be that 
the alcohol would partly dissolve small portions of the waxy 
film,a so that when the tracing of the record was completed 
the alcohol retained in solution an extremely small quantity 
of ¥ex ,or one of its constituents. Ween then, the plete was 


taken from the recording machine ,out of the alcohol the small 


film of alcohol which adhered to it woula quickly evaporate 


ani in thus evaporating woul’ leposit upon the plate ana 





tt 





therefore also upon the lines which had been leid bare by the 
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style an&ealmost infinitesimally thin film of wéxy material. |— 
This means that the sinuous line made by the style had not 
now any more a clean metallic surface, but had a surface of 


Apert 


é 5 A F 
-waxy material. Ths waxy meterial jin these lines was so L 


extremely thin that it could not be detected by visual obd- 
servation: In fact the lines locked es if they were purely 


metallic; but from the nature of things they coulda not be 


purely metallic, since the alcohol which had covered them 


must have had traces of waxy material in it jana Pe woulda 
unquestionably and beyond doubt deposit upon the line when 


the alcohol evaporated. Alcohol is avery poor solvent of 


wex or its fatty acids;but it dissolves a little of it,and 
i 
although the quantity it is capable of dissolving is extremely 


smell,Mr.Berliner cmcluded that it must be that small quan- 
tity of dissolved and afterwards deposited fatty acid »Which 
prevented the etching fluid from ecting upon the traced lines 


a ; 
as vigorously as it would if the lines hai pure metallic 





surface. Now Mr.Ber liner eme luded jthet since the quantity fF 
of alcohol aahering to the plete when the same was removed 


fran the recording machine,would not be evenly distributed 
woulda form = 

fb 211 over the plete,but xmYfdrme a little thicker layer at 

| one plece than at amtherfs = + the re-deposited|— 


fatty film would be thicker at one place than at another. 


If Mr.Berliner's theory was correct,then this would account 


t 


for the unevemess of depth of the etching obteined;and if 


the alcohol coala be removed from the plete before it hada | | 




















chance to deposit the waxy material it held in solution,all 
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trouble would be avoided. Upon this theory Mr.Berliner 
went to work,anad he removed the alcohol adhering to the plate 
when the seme was removed fron the recording machine, immedi- 
ately by running a stream of water over it. As soon as he 
had done this,he obtained an excelient etching of even depth, | 
and he had thus renmpved every trouble,every difficulty that 
he haa haa to cmtenda with. 

I have here attempted to give every step in the de- 
velopment of Mr.Berliner's process of recording sounds by 
meking the sound waves inscribe Pn unduletory line and then 
copy such line in metal; but I am by no meens certain that I 
have not omitted to speak of some of the difficylties which 
had to be overcome until the successful result was obtained. 
I will here say that I have followed up Mr.Berliner's work 
in this line from the early part of 1887 & until its success- 
ful accomplistment; that I was in cmstant communication with 
Mr.Berliner; that I received his disclosures sometimes from 
dey to day; sonet ines from week to week ,and sonetimes at 
longer intervals. I participated in many of the experiments 
which Mr.Berliner made, and I spent many an evening with him 
in the discussion of experiments made and othe rs that he 
planned. In this mamer I think € I learned what it means 
to make a phoneutographic record through an etching ground | 
pleced upon a metallic disk, and to etch that record so as 
to be an undulatory groove of even depth. I believe that I 
know and appreciate,better than seme stkex gexears I did in | 

is required | 
the early part of 1887 what exper iments and inventing haa,to | 


widge the gap between the proposition to make such @ record 





an 


Ay 
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and 
athe act of successfully making it; and I will here sey that, 


in my est imation the step from the proposition to the success 
ful performance of the work marks a series of brilliant in- 


ventions. 














ia The essential steps which led up to the perfected 
sound record in a metal plate are set forth in Mr.Berliner's 
patents #372,786 aated Novenher Sth 1897; in his patent e 
#564,556 dated July 26th 1996, (Application filed November 7th/-— 
1887) and in his patent #534, 543 ,ana I may have occasion again) - 
to refer to these patents. 
Mr. Cameron ,testifying in this case in behalf of com-| + 
plainent ,when he cones to cmsidéer the production of a metal 
plate having in its surfece an undulatory groove of even 
depth representing sound weves bY Mr.Berliner,finds that this 
whole thing was old,very 014 and well known before Mr.Ber- (a 
liner entered the field. He finds,to his own satisfaction,tha@ 
nothing remained to be done for vr. Berliner; that all he haa 
to do in order to obtain his metallic record, was to sinipty, 
do what those that preceded him in this art said tes 3% — 
_— be done.Mr.Caneron first approaches this sudject in his 
answee to Question 5,where 4% he quotes in full the paper 
” which Mr.Cros had deposited with the French Academy of Science 
in 1877, and where he also quotes from the Cros French pat- 
ent 124,214 datea May let 1878. After having done this Mr. ea 
Cameron says: 
- "It thus appears that as early as 1878 
there were two well known forms of sound 


records,viz: the zig-zag record of even depth, 
as in the Cros etched or photo-engraved record; 
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and the one of uneven depth with ver- 
tical undvletions,as in the Edison tin foil 
record." 


5 a Farther on in the same answer Mr.Carneron says: 


"But Bell & Tainter were well awere 

that there were:'éther forms of record’ 

(such es the Cros etched zig-zag recora for 
example)which might usefully be employed...." 


Listening to this lenguage one would suppose that 


Mr. Cameron had either seen or heard somebody say that he had 


* ¢ | 
seen a record made by Cros,or under his instructions by some- 


pody else; or one might suppose that he had been informed 

by Messrs.Bell & Tainter that they hed either made or had 
seen a record made in accordance with Mr.Cros's instructions. 
The fact,however, is that Mr.Caneron had never seen such a 
record and had never heard anybody say that he had seen it, 
and had never read a statement from any source to the effect 
that such a record had ever been made. He says in the same 


ans¥er to Q.5: 


",..+..and so far as I am aware Cros 


never actually cmstructed the devices de- 
scribed in his French patent." 
How,under such circumstences ,Mr.Cameron coulda con- 
fidently say that in 1878 am wad a record consisting of an 
groove 
Filete having in its sxurfeeR aR undulatory ,tine of even depth 
was well known; and hew he cola confidently say that Messrs 


Hel? esa Tainter) she they wrote the specification of their 


patent #241,214 »were well aware of the existence of such a 
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record, I do not understand. I certainly shoulda not feel 
warranted in making such statements upon such information. 
Mr.Cros had said in his sealed peper that a phonautographic 
record made upon a blackened surface may be copied in resist- 
ing material; and he says it in these words; which Mr.Cameron 


quotes: 





"By means of the photographic process, 
which, in fact, is well known, this traced, 
transparent ,unduletory spirel is converted 
into a line of similar dimensions, in in- 
taglio or in relief, inr sting material 
like tempered steel, for instance." 





This is all Mr.Cros says on this subject. 
Now, Mr.Cameron has never tried to do what Mr.Cros 


suggested,and I am confident that if # a attempted to 





do it, he woulda utterly fail. I am bold to say that I do 
not believe that anybody ever attempted to copy a phonauto- 
graphic record in tempered steel by photo-engraving, and I 
do not believe that if it were attempted it would succeed. 
Mr.Berliner produced a kgta photoengraved copy of a phonauto- 
graphic record, but he produced it in a much softer netaljhe 
produced it in type-metal, and he found that it was by no 
means easy to make it, So far as the history of this art 

is disclosed in printed publications, Mr.Berliner appears 

to have been the first who ever made such a record. 

Mr.Cros had spoken about making one, but so far as we know, 
so far as Mr.Cameron knows, he never aid it, and nobody else 
ever did it except Mr.Berliner. I conclude from this that 


Mr:Cameron is mistaken; that a sound record made by the pro- 
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cess of photo-engrav ing was not known in 1878. 


for copying phonautographic recoras. He says this in these 


woras Which Mr. Cameron quotes : 


"The lamp-black may be replaced by a body © 
insuleting an underlying metallic plete from the 
engraving action of an acid. In this case the 
work of the etius stylus is incr by the cohe- 
sion of the insvleting substence. 

Tallow,peraffine, the varnish of agquae fortis 
can serve." 






I have hereinbefore characterized this suggestion, 


and now, since I have given my experience as respects the 
many failures with which Mr.Berliner met when he attempted 


to make an etched record, I may add that no person skilled in 


this art would learn anything that is of value from Mr.Cros's 


sugzestion.& Mr.Cros suggests as etching grounds, — eas 


"taliow,pareffine,the varnish of aquae 
fortis” 


and he recognizes that in this manner 


"the work of the stylus is increased 
by the cohesion of the insulating substance." 


This is very truie true,end it must be said that Mr. 
Cros was wise enough to recognize the fact that it might be 
aifficwt to trace sound vibrations thragh any of these ma- 
terials . WRat he did not recognize was that it is impossible 
to trace sound records thragh such materials if employed in 
etching 
the fashion in which frawing grounds are commonly employed in 


the gmeral art of etching: In order that a sound record- 


ing style may penetrate 211 through an etching ground, that 
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ground must be so extremely light that it offers practically 


no resistence to the style. Now to make an etching ground 


so light and yet make it protect the plate against the action | — 
? 


of an etching fluid,is sonething that,to my knowledge ,znobody 
has ever attempted to find ovt before Mr.RBerliner approached 


the problem; end if sonebody attempted this he jin all proba- 





vility, failed,since we have no record of such a successful 





ipt. 
I know two gentlemen of unquestionable abilityj;of 


great skill ani high attainments in the art of recording ana 


— 


reproducing sounds,and I was informed by one of them that | 
they jointly attempted to record sounds through an etching 
ground and then etch? a plate; and I have been informed by 


this gentlemen that their attempts failed utterly, because 


the style would not pass through the etching ground. The 
two gentlemen of whom I speak xexr are Mr.C.A.Bell and Mr. 
Ss. fainter » the same to whom patent #241,214 here in sit | 


was granted; and the gentleman who gave me the information 


I speek of is Mr.S.Tainter. The prediction therefore of Mr. - 


Cros that the work of the stylus would be increased by the 
cohesion of £theaxnerkxak thexskykusx the etching ground, 
was xerf verified by the experience of Messrs.Bell ana Taint ex, 


znd it wasxverifies 


I have already pointed out that I do not know,ana . 


that I cannot conceive, what Mr.Cros means by suggesting "the é 


varnish of aquae fortis"as an etching ground. Such varnish | 


seems to be an impossible thing. 





‘ | 
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From all this I conciude that neither the photo~ 
engraved nor the etched record were known in 1878,except in 
as wer 


the nature of a schene jor ak something of which it = hoped 


that the future may realize, 


« 


As to Messrs.3ell ena Tainter 's knoWleige of a 


produced 

laterally univleting record groove of even 2epth,xaxxeea in 
any other manner than by etching ,at the time af whenthey 
wrote thhir specification for patent No.241,214, Mr.Cameron 
says that such knowleige is proved by a sealed paper which 
these gentlemen deposited in the Smithsonian Institution on 
October 20th 1881. Knowleige of wats paper and its contents 
My. Cameron professes to have obtained fron the recora of a 
suit of the American Graphophone Company against the United 
States Phonograph Company et al. in the Circuit Court of the 
United States for the District of New Jersey. According to 
Mr.Cameron the contents of that sealed paper appeared in the 
testimony taken in that case during the years 1895,1896,etc. 

Ae infgrr iter 
I have no other knowledge of that paper than tet , furnished 
by Mr.Cemeron in his answers to X.Qs.34,35 and 36;ana from 
Mr. Cameron's answer to X.Q.37 it secms that all the know ledge 
he has of that paper he derived from the record in the suit 
| to which I have referred. I can therefore speak of that 


sealed paper and its cmtents only from the information fur- 


| nished by Mr.Cameron in this case. From the cmtents of the 






































reputed sealed paper of October 20th 1881 Mr.Camneron,in his 


anewver to X.0.34 quotes the followine: 
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concludes: 


of that thing, then Mr.Camerm would be right. To my mind 
the fact that somebody speeks of a thing ,or says that he may, 
or might,or would do a certain thing,is not demonstrative 


proof that he knows anything atout the thing. 
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"Our invention consists, in the first place,of 
anew form of phonograph, or apparatus for record- 
ing sounds by the voice; and in the second place, 
of a new kind of graphophone or apparatus for re- 
producing sounds from a phonogram or permanent 
record. The phonograph consists of a flexible 
aiaphregm, which can be thrown into vibration by 
the voice, and which communicates its vibrations to 
an engraving tool resting upon the film or coating 
of wax, paraffine or other similar g substancé,on 
or into which the voice record is to be engraved. 
The end of the cutting tool presses ayanak against 
the prepared substance, and cuts out a groove of 
considerable width, as the prepared substance is 
moved past the end of the tool. Under these 
circumstances, when a person speeks against the 
diaphragm of the phonograph, its vibrations are 
communicated to the tool, so as to cause a to ana tm 
fro motion of the end in cmtact with the prepared 
substance. This motion may be either in a plane 
parallel to the surface of the prepared substances, 
so as to produce a wavy or zig-zag line of tniform 
depth, or it may be in a plene perpendicular to the 
eurface, so as to cut out a st-aight groove of 
varying depth, es may be desired. A phonogram of 
either of these kinds may be copied in more durable 
material by any of the well known moulding or elec- 
troplating processes; end the sound may be repro- 
ducea either from the original phonogrem or. from 
one of the copies." 


From this extract fron the Sealed paper Mr.Cameron 
"I think this very clearly demonstrates that 
Messrs.Bell & Tainter were acquainted with the re- 


cord in the form of a wavy or zig-zag line of uni- 
form depth....." 


a 
If speaking epout tke thing demonstrated knowledge 
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Homer tells us of Daedalus and Kiera Icarus,father 
and son,as having prepared themselves a peir of wings, and e 
as having made a flying trip in Greece. Still the art of ' e 
flying hes not yet been invented, and I amnot prepared to 
credit Homer with knowledge of this art. 

The celebrated Johnathm Swift,in one of his writ- we 
ings ,spcsks of the two moons of the Plenet Mars; but these - 
moons were only seen for the first time in the year 1877 by 
Prof. Hall,in this city; no other kxcenkeing human being had 
seen them before; end I amnot prepared to credit Dean Swift 
with knowledge of the moons of Mars. 

| Jules 2ekk Verne minutely describes a submarine boat; 
his Nautilus; but I really do not belicve that anybody woulda 
have given him a cmtract for the building of such boat, 
Similarly, Messrs.Bell and Tainter speek of a later- 
ally undulating rec ord ,cut into wex yond of xepreanring 
copying the sane in more durable material by moulding or 
electroplating;but to my mind this does not prove that they 
Knew anything about it. According to my information,which I 


have hereinbefore given, these two gentlemen really attempted 
“3 


6 


to make an etched sound record and failed; and I really am 
unable to credit them with knowledge of an etchad sound re- 


cord. 


11 AM.) 


(Adjourned until Friday January 12th 1900,at 
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Washington,D.C.,January 12th 1900. 


Met pursvant to adj ournment. 
Present- parties eas before. 


Mr.Lyons continues his enswer to Question 10. 


From the state of the art of recording and reproduc- 
ing sounds which preceded Mr.¥ekin Berliner's efforts, and 
which state of the art I heve hereinbefore given, it appears 
that a laterally undulating record was first eneken by Mr. 
rs cee Cros; that Mr.Edison in his United States patent 200,521 

| again euggested a laterally undulating record, and that 
finally Mesers.Bell & Tainter are said by Mr.Cemeron to have 
spoken of such record in their sealed paper which they hea 
filed in the Smithsonian Institution. This is all thet 
preceded Mr.Berliner. I have characterized before these sug- 


gestions of Cros,Edismm ani Bell end Tzsinter, end I ao not 








hesitate in saying that they conteined nothing,absolutely 
nothing ,but the statenent of a prodlem with no suggestion of 

any prectical meens of solving the problem. Consequently Mr. | 

Berliner,if he had been acquainted with the suggestions of 

learned - 

these parties k= could have gume nothing fxekker from them; 

tf 
| and he is therefore not insebdtea = the prior art. 


As respects the particular method of making a sound 


recora in metel ,oY Stehing, T think T heve shom owfficiently 





























that the mere suggestion that it be etched through wax,paraf- 
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fine or "aquae fortis" which wes thrown out by Cros ,could 
? whe 
not teach Mr.Berliner anything at he hed been aware of this 
suggestion. I know,however, that Mr.Berliner was not aware 
of these matters when he entered the field. I know this as 
well as we can know enything of the state of the mind of 
enother person with whom we are most int inately connected and 
whose unrestrained confidence we enjoy. I am therefore con- 
vinced that as respects the process of etching a sound re - 
in 

cord kke metal Mr.Ber liner is not indebted to the prior 
art. 
How worthless ,and sometimes ,how ridiculous the 
vague suggestions of inventors or waild-be inventors are,is 
well itiwuextae illustrated in the article in the Telegraphic 
Journal Defendants Exhibit No.18, about the Carbonel Phono - 
graph,to which I heve already referred for another purpose, 
In this article some experiments of Abbe Carbonel with the 

indenting 
phonographic inxentinx process are reported;and in this 
article the following sugest ion is thrown out: 

"The foil coulda be made from a copper band 

thinly coated with wax to take the impression, 

and corroded afterwards by acid so as to obtain 

a hard metal cast." 

This means that a copper band is to be coated with 

Wax; that the wex is to receive the indentations of a style 
actuated by sound waves, and that these indentations are 
then to be etched. This suggestion is so ridiculous that R 8 


tn 
do not believe that a person who has or the remotest idea 


of what etching means coala read it without at once recogniz- 
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ing its utter absurdity. In the first place ,in order to 
obtain any kind of etching,the indenting style would have 
Ant bey, 
to lay bare epppeK the copper underlying the wax;+Sieh it 
cannot by any possibility do,seeing that by the indenting 
m process no material is removed. In the secmd place,even 
were 
supposing that sanchow or other the wax ig removed along the 
line of indentation,the acid would have to etch to greatly 
aifferent depths the successive undulations; for otherwise 
| it would present no sound record. This,however, is simply 


impossible. 


4 Still nobody ean deny that in this Carbonel article 























a process of etching sound records is suggested, and if we 
purposely disregard the fact that the suggestion is hopeless- 
ly absurd, we may say that Mr.Berliner is anticipated by 
Carbonel. 
= 
I donot wish to be understood that Mr.Cros's sug- 


gestion of etching can be classified with that of Carbonel: 


| The Carbonel etching process is upon its face an impossible 





one, while Mr.Cres's sug stion is not theoretically ebsuri; 
it is merely hopelessly inadequate . 

Similarly,there is no absurdity in Messrs.Bell ana 
Tainter's suggestion of making a laterally undulating sound 
record by the engraving process,if they really ever mede such 
a sugsestion; but the suggestion is hopelessly inadequate, ana, 
so far as any accessible public records justify. us of speak—- 


ing about these matters, anzyin se a laterally undulating re- 


cord of sound waves has never been made by anybody by the 
> 
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engraving process. 

In order to appreciate what Mr.Berliner has accomp- 
lished by making a laterally undulating record groove of 
even aepth by etching it will be necessary that his record~ | 
grooves be conpared with the record-grooves obtained by the 
engraving process of Nessrs/Sell and Tainter which are grooves - 
undulating in depth. This comparison isarforaea by an in- 
spection of Defendants Exhibit No.24, re ee ae 
Defendants Exhibit No.23. Exhibit No.24 is a microphoto- 
graph of a series of Gramophone grooves taken from a section 
of a commercial granophone plate with the same magnification 
as was used in making the microphotograph of ,graphophone 
grooves represented by Exhibit No.23. A still easier conpari; 
son is afforded by Defendants Exhibit No.26,in which the 
gramophone grooves and graphophones grooves are represented 
by diagrams made as nearly as it was possible to scaleé,each L 
enlarged two-hundred times. The greatest care was teken to \ 
make this drawing very accurate. Comparing these two sew [- 
kinds of grooves it will be seen that the graphophone grooves 
are wide and exceedingly shallow with their adjacent edges 
coalescing; while the gramophone grooves are very much narrow 
er and very mach deeper,being ,by comparison with the grapho- | 
phone grooves, steep pits of narrow, deep, channels. Moreover, |+ 
the edges of the gramophone grooves do not coalesce, but have |— 
wide even pizaes plateaus of varying width between them . 


These vlateaus are in most cases wider than the erooves them 





selves, and in many céses twice and more than twice as wide 
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as the grooves themselves . 


strikingly different,there is a still greater aifference in 
| 
the manner in which these grooves operate upon the reproduc- 


ing style in the process of reproduction of the recorded 


sounds + When sounds are reproduced fron the graphophone 
he fete off 
record.grooves,the style bears with its point upon the bottom 


of the groove,and when it meets with an elevation in the bot- 
tom it is ]ifted upon the crest of -it and when it comes above 
a depression in the bottom it descends down into the same. 
In other words the point of the style is acted upon by the 
elevations ana depressions so as to ma ke ,the-stiie perform 
vibrations at right angles to the face of the tablet. This 
movement may be canpared with thet of a person skating upon 
an unevenly frozen lake except that the lake passes under 
the skater instead of the skater over the lake. pet Whenever 
an elevated portion of the ice is met,the skater is lifted 
upon the crest of the m undulat ion ana wnen he meets a de- 
hollow 
pression in the ice,the skater drops down into the nattam of 
it. If the record tablet shown in the Bell and Tainter pat- 
ent were horizontal,this would be exactly the movement of the 
style during reproduction;the style would vibrate in a per- 
pendicular line. This is well understood ana recognized in 
the art jana there can be and there is no, difference of opin- 
ion about this point. In fact the vibratory movements of the 
style are generally spoken of as up ani down movements ,al- 


though it is well understood that this is only true when the 





Hayat 
Researcl 


R. Wile 
Library 
























































7 133 
tablet is a horizontally arranged plate. If the tablet is 
a vertically mounted plate,the movement of the style is of 
course in a horizontal line, but always at right angles to 
the surface of the tablet. The most proper language to de- 
scribe this movement is to say that the style vibrates in 
a e : 
toe path ,normal,or at right angles to the face of the tablet, 
and is actuated by the bottom of the groove. 

All this is different with the granophone record- 
groove and style. Here the bottom of the groove has no finc- 
tion in the process of reproiuction;tne vibratory movements 
of the style are not produced by the bottom of the groove, 
since the groove is practically of even depth ,and if there 

atte. L- \ 
should be any, var iat jor of depth seciéontel iy, suchvariations 


would have no reiatién to the recorded sound waves;they would 


be mere accidents of the etching process. The style in 





walls of the groove, 


ot 


this case is nat acted uporby the st 
which groove is ‘notronly of practically even depth but ease. 
of practically even width; but it is sinuous laterelly,the 
sinuosities corresponding to and representing sound waves. 
Consequently, in this case it is not the end face of the style 
that 2% is acted upon by the undulations which represent the 
sound waves,but the sides of the point of the style are acted 
upon. At one moment one side of the point of the style is 
hn nee Lp eltern~, 

pushed lateraliy,paraliel to the face of the record tablet, 
and at the next moment the other side of the style is pushed 
laterally in the opposite airection parallel to the face of 


the record teblet. There ie in thie 


Ql 


ese no up end down 


movement, of the style due to sound undulations, but only 


— 


L- 
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sidewise to and fro movement. I shall have occasion by ana 
by,to refer again to the difference in the mode of repro- - 
duction from the graphophone and from the gremophone reéora; 


but I here only desire to state that prior to Mr.Berliner's 


| 


; : | 
invention no recorded sound was ever reproduced by ke x giv- 


ing to the style laterally vibratory movements. At least I 
em not aware that such thing has ever been done before,and 
Mr.Cemeron does not seam to be aware of it. 

As respects the reproiucing device used by Mr.Ber- 
liner, I nave already stated that in his first experiments 
he ket held the reproiucer head , having a diaphragm and style ~ 
mounted thereon ,in one hand with the point of the style en- ie 
gaging the groove,while with the other hand he rotated the 
tablet. I have also shown that he used sanetimes a simple 
pointed bamboo stick as a reproducer, and ae hy also held it | £ 
in his hand. Later on,in 1888, he mounted a reproducer 
upon an arm which was pivoted at the other end so as to have 
free movement in all directions. In doing this,Mr.Berliner 


simply copied his own anatomy.; he geve to the arm upon which 
the reproducer was mounted, the same kind of uningrsak free-. 
dom of universal movement as was possessed by his own arm 
with the hand of which he ssenelen hola the reproducer,in his : 
earliest / 

waxitier exper inats. During those earliest experiments,as 


I have stated before,the reproductions obtained were,while 


quite intelligible and very loud ,by no means as good as Mr. 


| 
i 
Berliner desired them to be, and he ascribed these imper~ i 


fections partly to the fact that by holiing the reproducer in | 
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in a straight line and particularly not in the line of a 

diameter of the disk tablet. When the record was made the 
was a 

disk exe moved in such, stra ight diametrical line past the 

style point,or the style point was propelled in such line 

over the face of the tablet. Now,Mr.Berliner thought that 

the seme kind of lateral propulsion should be given to the 


ie 
style in the act of reprojucing t& 






vas given to the style 
or to the tablet in the act of recordingjhe thought that 

t _ beat ; : 

Yea this =43 done reproduction wouli be improved . He 


therefore devised ameans for accomplishing this result and 





illustrated and described the same in a patent granted to | 
him #564,586,to which I have already referred, and a copy of 
which I understand will be made an exhibit in this case,to be! 


marked “Defendants Exhibit ,No. 28". The reproducing arrange- | 


| 
1 


ment is there shown in Fig.10. The reproducer is mounted 
upon a little truck 55, travelling over a wire &% 56, stretched 
in a straight line diametrically across the tablet. In this 
manner,when the tablet was rotated,the style with its mount- 
ing and truck would he propelled across the tablet by the 
diametrical 
record grooves themselves,in a streight aiamtexiaxk line. 
Afterwards Mr.Berliner found that it made very little 
agifference whether or not the reproducer was propelled across 
the tablet in a straight or in a curved path, and he the re- 
fore discontinued the use of the arrangement shown in Fig.10 | 
of this patent and used a simple straight bar carrying the 


reproducer head ‘at one end ana universally momted at the 


other end,in imitation of his anatomy and which happens to 
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be the same construction es is shown in Figurés 1 and 2 of 
the Edison English patent #1644 of 1878, in-Figueee tend 
The construction of the arm was possibly erates , from time 
to time, to adapt it to supporting a large horn or megaphone, 
and has now the shape shown in Compleinants Exhibit Defend- 
ants Machine. The reproducer thus mounted is used by. swing- 
ing the arm around by hand and to insert the style of the 
reproducer into one of the grooves of the spiral record. 


‘Then the record tablet is rotated, md while the lateral un- 


~ 


dulaticns of the groove vibrate the style parallel to the 
face of the tablet, the style, reproducer head and arm, are 
propelled across the face of the tablet; & so that the record 


| 
groove itself becanes the feed spiral. In other words, all | 





gearing for propelling either the tablet or the style over | 


the face of the tablet is dispensed with, end the machine be- | 
canes reduced to the smallest possible number of elements, 
which can never get out of order, 

In one aspect of the case it may be said that Mr. 
Berliner coalesced the two separate spirals of the Edison 


machine of Figs.1 snd 2 of the English patent #1644 of 1878, | 


namely, the fecd spiral 3, and the record spiral, into one. 
I am caivinced thet nobody has ever done this before. 


While M 





-Berliner was still at work on the improve- 
ments upon his etching processes, he undertook the task of 
copying the etched record in other, hard indestructible ma- 
terials. He aimed at indefinite multiplications of his 
original record in cheap and light materiel; so that these 


copies may be supplied to the market, cheaply. 
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It would lead me too far if I here undertook to re- 
late how Mr.Berliner sterted,progressea ana finally eccomp- 
lished the production of multiple copies of his original re- 
cords; and I understand that I am not callei upon to do this. 
It suffices to say that Mr.Berliner made copies in celluloid, 
in sealing wax,in shellac,in glass,ana_other substances that 
could be scftened by ids, be which, after cooling became quite 
herd. Finally he adopted hard, vulcanized rubber, as the 
material which,notnonly gave excellent copies, but which is 
practically indestructible, ana fron which the recorded sounds 
may be rapvpancedta thousand or more times,in succession, 
without Ekiitexating She xexurd materially affecting the 
ckarness of reproduction. These hard rubber gramophone tab- 
lets are sold by the hundred-thou sands and have becane a svepial 
article of traie;they are as well known as the Welsbach in- 
candescent burner,and a specimen of such record is here in 
evidence as ‘Compla inants WAdp th Jieton Senin Sound Record.” ne 
have not examined that exhibit and I do not think that I haa 

ku& and there 
it in my hend, tat I saw it lying about,anandzexe,is no miz- 
taking 243¥sx amytking skee thaa a grenppkane tekiet doubt 
that it is a gramophone tablet; it cannot be mistaken for 
anything else. The manner of making such a tablet is set 
forth in Mr.Berliner's patent #548,623,Defendents Exhibit 


No.10. 


(Adjourned until ® Seturday Jamary 13th 1900at 11 A.M.) 


| 
| 
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Washington,).C.,January 13th 1900. % 4] 
Met pursuant to adjournment, 


Present- Counsel és before, 


Q.11- Please consider now,particularly, the Bell 


and Tainter patent #341,214,in suit ,with respect to == le 


claims 19,20,21,22 and 23;and give your understanding of the 
meening and scope of these claims, Also state whether,in 
your.opinion, these claims are broad enough to cover defend 


j these claims 
ants deviceson any cmstruction which woulda ¢ ke them good 





and valid;ané xt stete your reasons for any opinion you may 2, 


express, 


A- The claims in question have all reference to 
the reproducing part of the graphophone; but in order to ar- 
rive at the proper meaning and scope of these claims,it is | 
not sufficient to read only that part of the specification | 
which refers to the reproducing elenent; for in each of these 
claims the "record" appears as an element,and since the re- | 
cord is made by a process that is independentlot the reproduc- 
ing devices, the method of and means for recording,that is 
to say, for making the recora, have to be se considered 
in order to ascertain what this word "record" means in these 
claims. - 


I have hereinbefore pointed out that Messrs.Bell 


Zand Tainter do record sound waves by causing the sounds to 
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vibrate a cutting style at right angles to a moving waxy 
surface; that thereby they obtaine® a groove with sloping 
walls ana with elevations and depressions which, while they 
are not totally absent from the walls ,are most conspicuous 
and pronoun ceain the bottom of the groove,so that the really 
effective portion of the elevations end depressions are founa | 
in the bottom. Since a groove by itself is not a sound re- 
cord,and only becomes @ sound record when it can serve for 


the reproduction of soupds; end since the grooves cut by the 


Bell and Tainter method can enty reproduce sounds only by rea 





. . . — 
son of the elevations ena depressions in the bottom, I have 


always locked upon these elevations and depressions as the 


e 


true sound record. Everything else about the groove ,cut by r 

the recording st yle, is an inciient of cutting by the action ' 

of sound general ly,and of cutting with the particular style i 

used by Bell end Tainter specifically. Thus,for instance, e 
, 

the shallowness of the groove is an incident,and an unavoid- 

able incident of cut ting generally, on account of the diffi- e 


culty of the wtting style penctrattsg aeeply into the 
Waxy material. Again the sloping walls of the groove are en 
incident ,an unavoidable one ,of the shape of the cutting style 
employed. It is conceivable that a groove might be cut the 


walls of which are perpendicular to the face of the tablet ,— 


| although it is not likely that anybody would undertake to 


) make such grooves with a style that is vibrated by the ac- 


tion of soun2 aves. 


=€ in the Bell ana Tainter machine the cutting style 
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is not vibrated by sound waves,it #322 still cutua groove,a i 


very shallow groove with sloping walls;but such groove +e#22 
Be) of tw Ahhh ance q 

poonta ing no sound record ,and no sounds could be reproduced (s 
the same. This shows that a groove,even a groove with slop- | 
ing walls,anda a shallow groove with sloping walls,and a shal- 
low groove with sloping walls cut into wary material jis not a! 


sound record. But if now the style is vibrated by sound | 


waves,it will make a shallow groove with sloping walls in waw 





material,as before; put now there will be @levations and de- ] 

| 
pressions in the bottom of the groove,and these will be the 
only additions to the groove that hai been made when the 


style was not vibrated by sound waves. r think it follows 





fran this,as an unavoidable conclusion,that the elevations 








and depressions constitute the sound record. 











It would seem that I have dwelt upon this feature 


with unnecessary insistance,since the thing seems so obvious 






But Mr.Cameron, in-his & 
simes- wi | 
vestimony to agree s4, what I have just said;while in another | 





¥ , 1 
part of his testimony he seemed to nxay expand his uhderstene 
ing of the meaning of the term "record", or "sound recor"; 


and since these terms occur in the claims which I now have to 


consider, ada since the proper meaning of kikesg terme the 
claims can only be arrived at through the proper meaning of 
the terms in question,- I am bound to dwell upon them with 


some insistance. 
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Me The meaning which Mesers.Bell & Tainter intended 
to give to the terms "record" and "sound record" may be 

and 
gatherea from their specification ae, from emanations trace- 
able to these gentlemen,or to others representing them. The 
specification first speaks of the "record" on page 1,lines 
76-80 as follows: 

"The invention consists, thirdly, in cutting 
or engraving the record in the form of a groove 
with sloping walls, the sound waves being repre- 
sented by elevations end depressions at the bottom 
of the groove or otherwise." 

Disregarding for the moment the last two words, “or 
otherwise",this passage certainly makes the elevations and 
depressions at the bottom of the groove the sound récord 
proper; or it might perhaps vdsaia that the scand record is 
constituted by a groove with sloping walls having eleva- 
tions end depressions at the bottom of the groove. 

This is certainly the kind of sound record made by 
Messrs.Bell & Tainter,and their machine and their process is 
incapable of making any other soand record. No matter how 
their machine is used,it will always make a groove with slop- 
ing walls,with elevations end depressions in the bottom. It 
is simply impossible to make anything else with this machine. 
What this machine can do is exactly described by the 2na4 
claim of the patent which reads as foljows: 

"2. The method of forming a sound record 
by impressing the sonorous vibrations upon it a 
style in a direction at right engles to the recora- 
ing surface,and thereby cutting in a solid body a 
series of elevations and depressions of varying 


depth, corresponding in form to the sound waves, 
substantially as described. 
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I repeat again that no other kind of sound record le 
then the one described in the fashion above indicated in the 
patent can be made by the instrumentelities and by the method 
aescribed. So far as I am aware ,no other sound record has 


ever been made by Messrs.5el1 and Tdinter, and the phonographs | + 





wf or graphophones that are found in the market can make no 
other sound record. . 

This Bell & Tainter patent has been reviewed by Mr. 
Arthur S.Browne, @ne of the experts testifying in behalf of 
the American Graephophone Company kke Ruxpheia in the Leeds 


case; and this gentleman speeks of the making of the sound 





record under the Bell & Tainter patent and of the nature of 


that record,in his enswer to Q.6,on page 18 of that recora,as Je 


follows: | 
"This tablet is rotated and, in connection 

therewith, is employed an engraving or cutting style, 
adepted to be vibrated in consonance with the sound 
waves, there being a relative longitudinal movement 
between the cutting style and the solid surfaced 
recording tablet, the conjoint action of the tablet 
and cutting style being to cut ovt a sound record 

in the surface of the recording tablet in the form 
of a spiral groove having sloping » ils and an ir~ e 
regular bottom, the irregularities of the bottom 
corresponding in depth ana ape with the loudness t 
and characteristics of the impréssea sounds." 











The seme gentleman ae also reported,on page 2l,as_ | 
BA BAYNE 
saying: 
"The sloping side walls of the sound groove 
have an important co-operation with the freely i 
mounted reproducing point’; since they automatucally | 
i guide the point to the bottom of the sound groove, 
the irregularities ‘of which Bottom constitute the 
active sound reproducing agents." 








The italics in thése quotation’ are mine. I believe that from 


Me 
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tue : 


Mr.Browne's testimony which he gave in support of the Ameri- 


can Graphophone Company ,and in support of the grtentk Bell & 
Tainter patent nave in suit, it clearly appears that the 
sound record made by the instrwmentalities ani by the methoa 
described in this patent consists of elevations end depress- 
ions in the bottom of a groove with sloping walls. This is. 
really not called into question by Mr. Cameron; he does not ; 
say,and it would be impos sibbe for =e to say,that by the 
method and instrumentalities disclosed in the patent any 
other sound record could be made. But Mr.Csemeron insists/ 
that While Bell & Tainter describe only this one sound re- 
cord,they had in mind other sound records,and that for this 
reason their claims,meaning the claims here under considera- 
tion, exteni to the use of the reproducer in connection with 
other Sanne of record,and specifidally in connection with 
xeeords sound records cosisting of laterally undulating 
grooves of even depth. Mr.Cameron relies in support of his 
opinion upon certain words and phrases in the Bell & Tainter 
spécificat ion, and it will be necessary that these words and 


phrases be scrutinized jin order that it may appear wnéther 


Mr.Cameron is right. 


(Adjourned until Monday,January 15th 1900,at 11 A.M.) 
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Washington,D.C. ,January 15th 1900. 





Met pursuant to adjournment. 
Present- Counsel as before. 
Mr.Lyons continues his enswer to Question ll. 


A- The words and phrases in the specification x 
which are of an expansible character and which would seem to 


ind hat the patentees had in mind other kinds of records 























i 


Mien t 
tha 


ae 
titers disclosed sare dispersed throughout the speci! « 


itor have to be gathered from 211 parts of it. Thus 


- I find on the first page,lines 9-14,the following: 


"This invention relates to the formation, 
in a solid substance, of elevations and depressions, 
or other inequalities corresponding more or less 
perfeatly to the forms of sound-vibrations,and the 
reproduction,by means of such inequalities, of the 
sounds represented by them." 





i Again,on page 1,lines 76-80, I fina the following: 


"The invention consists, thirdly,in cutting 
or engraving the record in the form of a groove 
with sloping walls, the sound-waves being repre- 
sented by elevations end depressions at the bottom 
of the grocve or otherwise." 


Again,there is a passage extending from line 101 on 


| if 
page 1, to line 3,on page 2,as follows: 


b F "The reproducing-style,mounted as just ex- 
plained,is specially adapted for use in con- ~ | 
nection with a record in the form of a groove 
with sloping walls, and this combination is 


! | 
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specially claimed; but it may also be use- 
fully employed in connection with other forms 
of record.” 








Again, on page 4,lines 26-32,there is the following: 


"If one talks into the mouth-piece I,the style | 
will be thrown into vibrations corresponding 
to the spoken words, ana the engraved line will 
be of varying character, the inequalities or 
variations from uniformity repr 
forms of the sound-waves." 

















Again, on page 4,lines 33-39,there.is the following: 


"The reproducer K, (shown in Figs.7 ana 8,) 
for reproducing from the engraved tablet or from 
other suitable record the sounds which formed said 
records, has a reproducing style,26, formed of a 
narrow inetal strip bert r the end,.as show in 
Fig.8, ana pointed, as shown in Fig.7." 












In all these quotations the italics are mine,anda 
the words and phrases thus emphasized are the only ones in 
the patent that would convey the idea that these inventors 
contemplated, or had in mind yany other kind of sound recora eA 
than one represented by elevations sn depressions in the 5 
bottom of the groove with sloping walls. What other kina of 
record these inventors may have had in mina does not quite 
clearly appear fran the specification; but theve is one pas- 
sege in the specification which tends to throw some light 
upon this question. It appears that Messrs.Bell & Tainter, 
when they filed their application were awere of a United le 
States patent granted to C.C.Reynolds #287,166,which is here 
in evidence as Defendants Fxhibit No.8. 


In that patent there 


is described a mode of cutting a sound record in the edge 
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of a strip of material by vibrating that strip,by sound waves 
against a rotary cutter. The record therefore thus produced | 
is not in the bottom of £3 groove, but is represented by a 
ridge which is formed into elevations end depressions. The 
existence of such record jor the proposition to make such re- 
cord was known to Messrs.Bell & Tainter;for they said say in 


their specification on page 1, lines 37-45,as follows: 


ee 


"It has been proposed to cut the record in the 
edge of a strip of metal or other solid material 
by vibrating the strip in contact with the cutting 
edge of a rotary disk-cutter; but this proposal 
is essentially different from this invention, the 
new mode being applicable to cutting the record upon 
all sorts of surfaces, and not upon strips only, 
and is, besides, believed to be later in time than 
this invention." 


With the knowledge of the state of the minds of 
‘ Z tie 
Mesers.Bell & Tainter furnished by the above Passage, teese 
words kik kive’tuetA 
werdas and phrases of an expansive character become intelliginl 


or at leest partly intelligible. The "other forms of recora" 
C4 


or the “other suitable recordtetc.,etc.,have at once a mean- 


ing ywhen it is known that’ Messrs.Bell & Teinter haa in mind, - 


ue 


in addition to, recora formed by elevations end depressions — 


in the bottom of the, groove, also a record formed by by ele- 
vations and depressions formed upon a riage of some solid 
material. We have seen that Lambrigot also had a sound re- 
cord formed by elevations end depressions on o& riage of 
solid material. 


This is sll the internal evidence, furnished by the 





petent,as respects the character of the “other forms of re- 


Ra 
R 


— 





mond R, Wile 
earch Library 


Bee 


I 
i 
7 


q 









































147 
cord" or "other suitable record" which these inventors had 
in mina. There is also some external evidence with, the 


same effect. 
aa 


ae One of these patentees,Mr.Tainter,obtained a patent 


#341,287,which was issued on the same day as the Bell & Pain- 
ter patent here in suit,namely - on May 4th 1886; and in this 
patent he specifically describes the production of a sound 
record upon a ridge;and he cleims this in the 7th claim of 
maid patent,as follows: 
ay, A sound record in mametic material hav- 
ing a spiral ridge, the irregularities constituting 
the record being formed in the top of the ridge, 
substantially as described." 

This certainly shows that Mr.Teinter entertained the 
idea of a sound record without a groove;that he entertained 
that idea in a somewhat more definite form than it is put 
forward in the Bell & Tainter patent by the reference there- 
in to the proposed cutting of a record into the edge of a 
etrip. 

But this sound record formed on a ridge which Messrs 
Bell & Tainter certainly haa in mind when they wrote their 


specificetion,is still ea record formed by elevations ana de- 





pressions; and while such record would come under the ex- 
pansive terms “other forms of record" , and the like,it does 
not fairly come under those expansive terms which say fiat. 
the sound record may be formed by “other inequalities” than 
by elevations -ana& depressions. ‘hat these other inequalities 


may be,the patent does not state,and the imagination of the 
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reader of the patent is at liberty to roam and to discover 
what those other inequalities may be. The imagination of 
the reader, however, is restrained in two directions . In 
the first place he cannot read into this patent a sound re- 
cord formed by such inequalities as cannot be formed by the em 
sound recording devices set forth in the patent; and in the 


second place he cannot read into this patent a sound record + 
of 
formed by such inequalities as are incapable e& co-operating 


with the reproducer to reproduce the reccrded sounds. 
ie The claims which I am called upon to consider,are 


the following: 


"19". The combination,with a reprojiucing-style, | 
of a mounting therefor, which leaves said style-face J 
to move laterally, and thereby adjust itself automatical- 
ly tc a sound-recorad,substentially as described. 


20. The reproducer loosely mounted on a suitable 
support, so that the reproducing-style is capable of a 
lateral movement, and may in consequence thereof ad- 
just itself automatically on the record, substantially 
as described. 


2s The reproducer mounted on a universal joint 
i and hela against the record by yielding pressure,eubs 
stantially as described. 


22. The combination, with a grooved tablet or 
other body having a sound-record formed therein, of a 
Yeproducer having a rubbing-style loosely mounted, so 
that it is free to move laterally, and thus adjust itself 
to the groove, substantially as described. 


23. The combination, with the tablet or other 
body having the sound record formed therein as an irregu-! 








lar groove with sloping walls, of a reproducer having a 
style for rubbing over said record and mounted on a uni- 
versalzs joint, substantially as described. 


In claim 19 there occurs a compound noun, "style-face’ & 


and while this word still makes the claim intelligible,it has 
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peen explained by Mr.Cameron that this was a misprint in the 
patent ,and that he had ascertained from the original recora 


of the patent that the words "style’ free" should be substi- 


tuted for "style-face". The explanation is reasonable and 

I shall consider this claim amended in this manner. 

Zz While the terms of these claims differ om each 

other,they have all this in common that they are for a dexice | 

reproducing device so constructed as to allow the reproducing 

style to adjust itself automatically to a sound record,and 
formed in | 


specifically to a sound record zunsisting uf a groove with je 


sloping walls. The automatic adjustment of the style is 





positively called for in terms in skaim 12 claims 19,20 and 
22. In cleims 21 and 23 the automatic adjustment is not | 
callea for in terms; but these cleims call for a universal 
joint for the reproducer,and when we turn to the specifica- 


tion we find that the automatic adjustment of the repro- 


ducer style to the bottom of the groove is the only function | 





that is ascribed to the universal joint. I pelieve I have 
shown this to be so,in the earlier part of my testimony. 

I have also pointed out that in order that the style 
be capable of adjusting itself automatically to the record, 
it is not sufficient that it have freedom of movement in one. | 
direction only, but that it must have freedom of movement 
both fewarg ang fram tke in a direction at right angles to } 


the record surface and in a direction parallel therewith. 





This is quite clear,since if the style is not free to move 


at right angles to the record surface, and if by reason of 


i 
| 
| 
' 
| 
| 
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some irregularities in the machine, the record tablet should 
recede from the end face of the style even to the extent of 


one millionth part of an inch, all reproduction would for 


that time, cease absolutely; since there coulda then be no co~ 
| operation between the style and the record. This is a mathe; 
matical certainty and cannot beluestioned, On the other hana] — 
if the style had no freedom of lateral movement,and if by 

| reason of some irregulerities in the machine the record 


groove and style were shifted laterally with reference to 





each other,the style would not be in the middle of the groove, 
in the bottom thereof, where,according to the specificéation, |+ 
it must be. GoueeareneTS, the whole universal joint ,both the 
movement of the style in a vertical plene and in a horizotal 
| plane is necessary for the accomplishment of the results t 
t aimed at, namely- for the automatic adjustment of the style. 
L" Now,in cleims 19,20 and 22, only the lateral free 

H movement of the style is positively called for; but since: 

this movement alone will not accompiish the automatic adjust- 


ment, it is clear that the capability of vertical movement 




















of the style (movement at right angles to the record tablet )| 
must also be read into these claims. This means that the 
whole universal joint must be reed into then. 

I am aware that what I here say is not quite in ac- 
cord with a certain passage in the specification. The pessage 


is found on page 4,lines 79-84,as follows: 


- { "It will be seen that the reproducer is mounted on 
a@ universal joint, so that it can move in any direc- 
tion. The movement parallel with the face of the 
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tablet would,however, by itself allow the style to 
follow and adjust itself to the record to a useful 
extent." 


Here the patentees evidently mean to indicate that | 


it is not absolutely necessary that all the functions of a 
universal joint be performed in order that the style may ada- 
just itself autanatically to the record, and that freedom of 
leteral movement alone might be useful for this purpose,to a 
certain extent. Now, while the patentees say thet;I am 
dDound to disagree with them,and I disagree with then because 
unless this style is maintained in contact with the recora, 
it comet by any possibility reprofuce any sound whatever 
during the time that it is out of contact; and because ,unless 
there is such contact the style can have no lateral movement, 
since it mst receive that movement fran the pacorat and) 
finally because unless this style has freedom of movement to- 
ward the record,it will not be maintained in contact with the 
same. 

I teally cannot see how there can possibly be any 
dispute about this. This is not 33, question that is clouaea | 
in uncertainty and with respect to which one person may 
have more experience than enother; but it is a pure question 
of geometry. It is geometrically certain that if a style be 
so mounted that it has no freedom to move in a direction to- 
ward the tablet,and if there ere such irregularities in the 

Atlin of te 
machine that will withdraw the stxt 7, from eotact with 


the style,there can be no reproduction. It is also geometri- 





cally certain that no amount of freedom of lateral movement 


Raynjond R. Wile 
Research Library 


¥ 


e 





















































152 


can bring the style to the bottom of the groove. Under such 


circumstances,it is not I who disag-ees with Messrs.Bell & 


hem. 
Tainter, but it is geometry that disagrees with am Qe 


The fact,however, is that Messrs.Bell & Tainter aid 
not really mean seriously that freedom of lateral movement 
: alone will be sufficient to allow the style to adjust itself 
to the record. The p2ssezge which I have above quoted is 
only a half-hearted statement of their proposition; Sas 2 


that the style will under such circumstances adjust itself 


automatically to the record "to a useful extent", and while 


this is as I have said,only a half-heerted statement of the = 
proposition, I cannot admit that under such circumstances 
there can be automatic eajustment to any extent . 

With reference to the reproducer used in connection 
with the apparatus shown in Figs.18,19 and 20 ,the patentees 
say that with this form of machine it is less important that 
the point of the reproducing style be visible,open to in- 


spection,and they then ada: 
x 


“The same may be seid of the loose mounting 
of the reproiucer,although in point of fact the 
thin rubber diaphragm 38 gives a certain lateral 
play to the style." 

(Pege 6,lines 11-14.) 


Now,a style mounted upon a thin rubber diaphragm , 


when the diaphragm is so thin as to give to the style free 

lateral play,sufficient for the purpose; certainly gives 
fae . 

5 also ,free play toward and from the record tablet. In 





other words, we have here a complete universal joint,and not 


only & mounting that will give freedom of lateral movement 
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alone. What is true of this style mounted upon a thin rubber 





diaphragm,is also true of every style mounted upon eny aiaph- 
ragm that can be vibrated by a sound record; that is to say, 
every style mounted upon. a diaphragm of any kind is univer- 

sally mounted. To be sure, the freeéiom of both lateral ana iF 


vertical movenent ,under such conditions.,is exceedingly gnall] 


put Mesers.Bell & Tainter say that it is Je enough , and I certain- |— 


al 


ly agree with them. Mr.Cameron in his testimony was asked 


this question: 





"X.Q.193- And is this true;that is to say is it true 
that if the reproducer had only freedom of moving to any 
degree parallel to the face of the record, it could adjust 
itself automatically to 2 record? 


To this question which went exactly to the point which I am ee 


now considering, Mr.Cameron answered: 


" A= I think it is, though I should not regard a 
reproducer which was rigid so far as vertical movement 
was concerned and free only to move parallel with the 
face of the tablet, as being an ideal construction. The 
preferable form woula certainly be the loosely mounted 
reproducer whereby it is enabled to float as it were upon 
the surface of the record r=sponding es a whole to the 
grosser irregularities of the tablet and always maintain- 
ing the reproducing style in position to be accurately 
operated upon by undulations of the record groove." 


In other parts of his testimony Mr.Cameron enlarges 
upon this; but from what I have here quoted it will be seen 


than Messrs.Bell & Tainter 
-Cameron is even more half-hearteafwith respect to the |- 





that M 


proposition that freedom of lateral movement alone will de 





sufficient to secure automatic adjustment; he really wants 


a “loosely mounted reproducer", a reproducer so mounted vuee 


Ray mond R, Wile 
Rfsearch Library 


154 


"it is enabled to float as it were 
upon the surface of the record.?... 











I fullykgree with him in this respect, and I therefore reit- 
erate that all the claims of the patent which I am here con- 
sidering, require that the style have not only freedom of 

8 
| lateral movement, but also freedom of movement in a directiog 
perpeniicular to the record tablet, since otherwise the style 
| coulda not adjust itself aut onmatically to the record, 

There are two ways of giving to the style freedom 
of universal movement. One is to give to the style itself 
a universal mounting, and the other is to give to the re- 
producer as a whole a universal mounting. The universal 
joint therefor may be such as will leave the reproducer,as a 
whole,abdsolutely fixed in position,but will allow one element 
of it,the style, to move universaily; or the universal joint 
may be such as will allow the reproducer as a whole to move 
freely in all directions ,and take the style along with it. 
| Both constructions are shown in the patent. In the machine 


of Fi 18,19 and 20,the re 





roducer as a whole is fixed;it 





is aijusted to a definite position as 2a whole, until the 
style engages the record,and is then clamped in that position 
The style,however, being mounted on a thin rubber diaphragm 


Aas universal movement. 


| 


In the mekhinex machire s shown in the other figures 
of drawing the whole reproducer le ad is universally mounted 
of which 


on the short section of rubber tubing xkiak I have repeatedly 


i spoken af and in such cmstruction the whole reproducer head 
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style along with it. The distinction between these two con- 
structions is marked in the claims. Claims 19,22 and 23 re- 
quire that the style itself have the universai mounting, 


aud 


while claims 20,21,require thet the reproducer as a whole 


\ 4 
155 
will be free to mo-ve in any direction ana will take the 


F to 
ely- in so far as it Sos8 





| have the universal mounting. This'difference is here of 


interest mainly in one respect ,r 


to allow the style to adjust itself autometically to the re- 


~- et b) . < < 
how much freedom of universal movement is required in order 
in 











cord, of the terms of the specification, — 
j 


"so that it is free to follow the sound record 
or phonogram", _ 

or so that 
“it is free to follow the record’ — 


or so that 


Fzi.i"it will gravitate to the bottom 
of the groove", _ 


or,again so that the style will automatically adjust itself 


When the universal mounting is applied to the style 
itself,as in the construction shown in Figs 18,19 and 20, ae 


ied | "to the proper place on the record”. 
| the freedom of universal movement is limited by the flexi- 





bility of the diaphragn; it is a freedom of universal move- 
ment that can rarely exceed one-one-hundredth of an inch, 


either in a lateral direction yor in @ direction at right 








angles to the face of the tablet. 


rw, (Adjourned by consent of parties to meet subject to 


agreement of partiesY 
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Washington ,).C. ,March 10, 1900. 
Met by agreement. 
Present- Counsel as before, 
Mr.Lyons continues his answer to Question 11. * 
A- When the universel mounting is eppliea to the 


reproduces head in the shape of a short section of flexible 
rubber tube aene is described with reference te the machines 
showm in the other figures of drawing in this patent #341,214 
the freedom of leter21 movement of the style may be slightly 
greater althourh this is very icubtful,ana as I expect to 


show further on it is never utilized to seny greater extent 


then about one-hundredth of an inch, ana probably not more 





to the extent of one-two-huniredth of an inch. 


From whet I have so far said the meaning and scope 


ss 
of the claime in question become quite clear;ana I shall now 


consider each claim separately. 


Cleim 19 reads as follows: 


"19. The combinetion, with 2 reprojucing-style,of 
@ mounting therefor, which leeves said style-face 

to move laterally, thereby adjust itself cuto- 
meticelly to 2 sound-record,substantially as de- — 
scribed." 





I shall consider this cleim as if the words "style 
free" were substituted for "style-face",as NMr.Cameron has 
said ought to be done,anad which seams reesonable. This claim 


covers 2 combination of structural elements,ana according to 
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my understanding there ere three elements to this combination, 





namely, 
aS Tpti. A reproducing style- 
ana. A mounting for the veproaucer style of such 
cheracter as will leave the style free to 
move letereily, an 
Sra. A sound record to which the style may adjust 
> itself automatically by reason of its freeiom 


of lateral movement. 


I will here say again what I heve said repeatedly 
before, thet since the leterel movement alone will not permit 
the style to aijust itself automaticelly to 2 sound record, 
the freedom of vertical movement must élso be read into the 
claim; ena I MLTR (CO be so ES Resided Miawerer I speak of : 
the freedom of lateral movement ,in connecticn with these 
claims, Any form of reproduc ing style will satisfy this 
claim,ana eny kina of mounting for the style which will leave 
the same free to move laterally, sufficiently free to aijust 
itself automatically to a sound recora, will satisfy this 
cleim,and eny kina of sound record that is so formed as will 
permit this style to adjust itself automaticelly to it, will 
satisfy this cleim,but 211 these three elements must be pre- 
sent,and must be present so as to co-cperete with each other 


in order that the clsim be satisfiea. If the construction 





be such that special care.were necessary to insure the adjust 
ment of the style to the record, then it woulda not contain 


< 





Raymoyd R. Wile 
Research Library 








c 














the elements called for by this claim; for the specification 


of the patent says upon this xpoint: 


ment, for if the reproaucer K be allowed to’ rest 


tom of the grocve." 


thet the 


nothing is lert to be done by the user of the machine t 


we heave seen,its proper plece is the pottom of the groove 


self in that position autoneticaily. 


Claim 20 is as follows: 


seripned, ” 


The language of this claim differs considerably 


from that of claim 19 | but the substance of this claim is 


"No special care is necessary to insure its adjust- 


ageinst the record with the style upon the engravea 
line the style will of» itself fravitate to-the bot- 


(Pare 4,lines 62-67.) ' % 


Or if the cmstruction were such as to make it diffi- 
cult ak tae reproducing style should touch the record pre- 
cisely et the proper point,which we have seen is the bottom 
of the groove; then again such construction ‘would not satisfy 


claim 19. In other words the construction must be such thet 





to let the reproducer drop upon the record tabdlet;the repro- 


ducer must then find its proper plece autometically; end as 


where the elevations and depressions representing sound waves 
are founda. The style point must meke comtact with these ele- 


vations and depressions automatically, and must maintain it- 


"20. The reproducer loosely mowmted on e suitable 
support, sodthat the reproducine-style is cepable of a 
lateral movement, end may in consequence thereof adjust 
itself automatically on the record, substantially es de- 
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the same as that of claim 19) with this difference that where 4 
as claim 19 calls for a ovat te for the reproducing style, 
claim 20 calls for a mounting for the reproducer as a whole. 
In all other Saaaie the two cleims are identical in wb- 
stance and all that I have seid with respect to cleim 19 is 
applicable to claim 20. 
, Cleim 21 is as Follows: 
21: The reproducer mounted on 2 universal joint, 


and held against the record by yielding pressure, sub- 
stantiaily as described.” 


The languzee of this clain is widely different from 
the lenguege of either claim 19 or claim 20; but here again 
the substance of the claim is the same. The "universal 
joint" called for by this claim,is really nothing but a mount- 
ing for the reproducer that will leave the same free to move 
both laterelly and vertically. A universal joint means a com 
struction thereby the thing thus jointed is free to move in 
all directions. Now this claim 21 denends that the repro- 
ducer be hela against the record by yielding pressure,and this 
pressure we know from the specificetion is obtained by gravi- 
ty,somewhat modified by the resiliency of the rubber tubing 
which supports the reproducer. The cleim, therefore, specks , 
in terms, of the vertical movement of the reproducer only; bat, 
of course, for this purpose no universal joint is required, 
since a simple hinge would do the seme thing.. It is there- 
fore evident thet the construction pin order to satisfy this 


claim, must be such es to permit the reproducer to mve not 
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only in the direction in which it must move in order to be 
hela ageinst the record by yielding pressure, but also in 
other directions, end notably in a direction parallel to the 
face of the record tablet,that is to say, laterally. Only 
when the reproducer can thus move freely in at least two di- 
rections,can it be seid thet it has a universal joint. 
Moreover, I think I have made it clear that the 


of the unive 1 joint 
whole vpdecty Be di at by the inventors, was to endow the re- 





profucerfstyle with the faculty of aijusting itself automati- 
cally to the recora; and I think that I have made it clear 


| 


that for this purpose xe the style must have freedom of move-| 
ment laterally as well as vertically. 

Claim 22 is as follows: 

"22. The candination, with a grooved tablet or 

other body having a souna-record formed therein, of a 
reproaucer having a rubbing-style loosely mounted, so 
that it is free to move laterally, end thus adjust itself 
to the groove, substantially as described.” 

The\ienguage of this ‘claim is again different from 
that of the preceding claims;but here again the substance of 
the claim is the seme. The seme elements which are either 
recited or necessarily incluaed in claims 19, 20 and 21,also 
eppear in this cleim 22. The record is in this claim definea 
as "a grooved tablet or other body having a sound record 
formed therein"; but the reader of claime 19,20 and 21 ,was 
led by the specification to read into these claims just 
such 4 record,that is to say, one that is formed in a groove. 


which groove in its turn is formed in a4 tablet or other hody. 


The reproiucer style is in this cleim 22 celled "a rubbing- 





skyie" 
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style", ana singe that is to say a style that rubs over 
the elevations andi depressions in the bottom of the groove. 
Now the reader of the preceaing elaine can have had no other 
reproaucing style in mind, since the specificetion conveys 
no idea of sny other kina of style. This style must ,accorda- 
ing to claim 22, be "loosely" mounted, so lcosely Pid rr 


free to move let 





reliy, end thus adjust itself to the groove. 


But all this is also called for by the preceding claims, as I 


heve,I believe, sufiiciently shown. We have th srefore, in 


this cleim 22,definea precisely the same combination of ele- 
ments that we have in cleims 19,20 and 21. 


Claim 23 is as follows: sa 
_— 
"23. The canbination, with the tablet or 

Bthek#f other body having the sound record formed therein 
as an ifregular groove with sloping wails, of 
a reproaucer having a style for rubbing over seid 
record and mounted on a universal joint,substanti- 
ally as described." 


This clair 





ein, in slightly aifferent words calls 
for the seme elements that are called for either in language 
or by unavoidable implication by the other claims. iThe record 
groove however, in this claim 23 has,necessarily, sloping 
wells; but since the specification reveals no other recora 
pate : 
grocve,the reader of the preceding claims will read from the 
same just such and no other record grooves. The style in 
7for 
this claim 23 must be 24eptea Aruvbing over seid recora", 
but since no other style is disclosed in the specification, 
the preceding cleims carried to the mind of the reader_ just 


such style. 


| 
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Each of these claims terminates with the phrase 
“substentially es described", whereby the reader of the claims 
is referred to the specification for the proper interpreta- 
tion of the meaning of any phrase orfvora that might not be 
quite clear by itself. This interpretation should be © 


rot be expected that 





rather liberal than strict, for it « 


an iy 





nator be peinfully accurete in the use of his phraseolo 
gy or terms; it cannot be expected that en inventor, when writ 
ing his specification, would choose his terms 4nd phrases 

with such exceeding care as will leave nothing open to dount, 
ana it is indeed questionable whether it is at ell possible 


precisely 
to choose languege that will carry to 211 minds,the same mean 


A 
ing. It has therefore always been a rule that a claim in a 
patent receives its proper mezning from the specification as 
a ‘hole, ena not merely from one or ernother phrase that may 
pe found in the seme’. It is also my experience diet some- 
times a happy phrase or expression in a cleim carries its 
meaning back to ‘the speaification yor which the claim is real- 


only 


ly oa, part. 


I have read this patent with this understanding, 
and with these rules in mind,ana I mey say that I am in the 
habit of reading patents in this manner. In fact, the train- 
ing which I received while Examiner in the United States Pat- 
ent Office developed this habit with me. 

Faving read this Bell ana Tainter patent in the 
spirit which I heve here indicated, I find that Bell and 
Tainter disclose in the same one invention which has mede its 


mark in the art of recording end reproducing sounds. They 
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heave cut loose from the traditional mode of recording sounds 


by substituting the engraving method for the indenting meth- 





od. They show how to engrave = record in @ wWax-1i} 





meterial and they thus projuce avery shallow groow 





with extremely gently sloping with elevations ana 


depressions in the bottom of the groove; these elevations and 


depressions rep ent the sound waves of which they are the 





projuct. From one part of the specificetion it might seem 
that they also contemplated of cutting a sound record upon a 
ridge of waxym material,thus obtaining elevations ana depress 
ions on that ridge instead of in the bottom of a groove. 
From other parts of the specification it would seem that 
these inventors aiso contemplstea of cutting e sound recora 
into the bottom of the groove without sloping walls,although 
I do not believe that this can be successfully done. There 
are only a few rather vague expressions in the specification 
that would lead the reader to suspect that something of this 
sort was in the minds of these inventors. 





f0 far as the cutting or encreving of & sound record 
is concerned, Messre.Bell ana Teinter sre probably the pio- 
neers. 
inventors 

Now these inwentos found that with their engraved 
record which is so extremely shaliow(being 20 times wider thm 
deep), ana with such extremely shallow record cut into e waxy 
compound which is rather soft and plastic,it will not do to 


require the user of their machine to aijust the reproducing 


style so that it will safely bear upon the bottom of the 
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ly, a reproducer mounted universally so delicately as to en- 
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bottom 

groove without at any time leaving that haxx,without at any 
time losing contact with the same even by one-millionth part 
of an inch Phey found thet some mezns would have to be de- 
vised for securing such eijustment 2utomatically,and they se- 
cured it by giving to the reproiucer style more freedom of 
universal movenent than the old reproducers had. key khate- 
fore Universel ly mounted reproducers or universally mounted 
reprojucer styles were not new when Sell and Tainter entered 


as 
the tieli, mx,T believe I have atanizently show ; but these 


ola universal joints were not delicate mough to be used with 


the shallow engraved wax record, ani they therefore meade it 


more delicate,so that there was more fre 





) om giverto the style 
to adjust itself to the record. In this pert of their inven- 


tion Bell ena Tainter were not pioneers,but merely improvers, 


ani the improvement cannot be disassociated from their pioneer 


invention,since it was this pioneer invention, the engraved 

record with the extremely shallow groove that callea for the 
é 

improvement. 

The cleims which sre a¢csisned to cover this improve- 
ment,cleims 19, 20,21,22 ana 23 do fully cover it. It seems 
that the draftsman of these cleims has reiterated the same 
improvement in five counts,in varying terms, in order to be 
sure that the improvenent would be eafely covered; and I be- 


lieve that he succeeded well. 


This part of the invention of Bell and Teinter, name 


able the style when placed upon a recora tablet to seek andi 
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find a record groove automatically by sliding down kke a slop 
ing wall ani then bear with yielding pressure upon the ele- 
vations and depressions in the »ottom of the groove, and to 
maintain that position extomaticeliy, is fully covered by the 
claims which I amhere considering; but in my estimation thee 
claims cover no more than just this,under any construction 


which fhix bexocixmgx xe would make these claims good end 


velig. 


which these claims are alleged to have upon defendants de- 


generally 


vices. These devices I have elreaiy jescrided, im 2ebzit 


« Ids here, | 


only néecessery,for the p oses of the question, to consider | 








the reproaiucing devices,and of these the ori male by de- 
fendents is en essential part. The record is on 2 aisk of 
hard rubber of similer compound,ena is there represented as 
a spiral groove of even depth but undulating leterslly . By 
reference to defendants Exhibit 0.28,ena by reference to De- | 
fendante Exhinit No.26, I have pointed out that the Sramo- 
phone grooves are,by comparison with the Grephophone crooves, 
very narvsow and very steep; but in orjier that the relation | 
of the style used by defendents to the recora grooves usea by 
them,be well understood , it is neceesery to consider the two 
together. 

The style usea by defendants is a steel needle which 


is sharply pointed,and is of such size at its point that it 
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does not quite fill that groove. When hela x in the groove 
it touches the bottom thereof but does not meke contact with 
the sides. It must be understood that when I here speek of 
the style as veing sharply pointed Inuse these words in the 
sense in which they would be used by any person who would 
teke hola of the needle ana examine it with the unaided eye. 
i Sous oxanined firs needle would certainly be found to be—- - 
quite pointed. An ordinary sewing reedle will present to 


the superficial observer such a point. Sut 





en examined 


| under the microscope, no needle will be found to terminate in 





a sharp point. It may be said,without exaggeration, that 
when sufficiently magnified it_will-be found that there is 
no needle that is sharply pointed; but that they all show a 
| aull or obtuse point, somewhat rounded at the end. When 


largely magnified the point is very 4ull indeed. 


-Adjourned until Monday March 12th 1900.- 





| Washington, D.C. ,March 12th 1900- 
Met pursuent to 24 journmment- 


| Present- Parties as before, 

















Mr.Lyons continues his enswer to Question 11. 


I have prepared a drewing which I herewith produce 


which reprecente ) Dron a very move enlargea Semel the repro- 


ducing style used by defendant, and shows that style also in 
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relation to the record groove . This drawing I understand 
will be meade an exhibit in this cese and marked "Defendant 's 


Exhibit, No.2 There are show four figures on this dray- 


ing, Figure 1 shows @ uxex style before it hes been subjected 





to wear in the process of reproduction, ana shows it inserted 


style touches with its apparently dull point the bottom of 
the groove, ani is not in cmtact with the walls of the eaves. 
In defendants mechine the arrangement is such that the style 
amex nok is not in a vertical position when it is in the re- 
cord groove,but is inclined toward the plene of the tablet; 
e0 that in order to odtein fron the inspection of Fig.1, a 
correct understaniing of the relation of the style to the 

| groove it must be imagined that the etyle leans either for- 
werdly out of the plene of the paper upon which the drewing is 
made or rearwardly behind the plene of the paper. In thus 
making the point of the style smaller than the full width of 


the record groove,Mr.Berliner only did what !'r.Edison hea dae, 


ana whet the remfacturers of the graphophcone do, and. what Mr. 
| Tainter had said that = oucht to be jones Rmexgiyxy I have 
pointed this out in an eerlier part of my testimony. In the 





by ae style of definite cmfiguration ani Size, ab is compere- 


| tively easy to make the reproducing style narrower at its 



































point than the width of the recora groove. The manufacturers 
have in thet case to deal with definite 4 imensicns ) 2nd they 


can therefore do just what they desire to do. In the cease of 


case of the evephophone, where the grooves are cut or. engravel 
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depends largely upon the etching action of an acid,which is 
alweys more or less erratic andi uncontrollable, the point of 
the reproducing style hes to be made as sail es practicable, 
as small es is consistent with strength, in order to be sure 
that it will be narrower than the width of the record groove, 
This then is the dathiat form of the reproducing style; but 
this form changes from moment to moment , in a peculiar mannery 
eitae the process of sound reproduction, The fact is that 
the hard rubber record in acting won the style,acts upon the 
same like a grinad-stone; it grinds off not only the fece end 


of the point,but also the sides thereof,and it does that very 





rapifily,so that within five seconds after reproduction has 
vegun,the style point has an entirely different shepe. This 
shape I have attempted to xeypxepauee illustrate in Figs.2,3 an 
4,of Exhibit No.28. By reference to these figures of drewing 
it will be seen that he style point is cut off obliquely 


and thet a tongue is formed at that point ,which tonmae extends! 


diametricelly across the point of the style, so thet at the 


base of the tongue there is formea a flat ledge,on eter 


side of the tonsue. The style now rests with these ledzes 


on the tablet, with the tonsue extending into the record groove, 


z This change of form of the point of the style;this 
evrinaing off of the style Point ,16 easiYy understood when it 
is considered that hard rubber or similar compound contains 
extremeiy fine gramles of sulpbur or cther substance that is 
inherently harder than steel. Since in the acto of repro- 
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auction the style receives elte:n: 





tely the impact of one 

eide wall ana the other of the groove, it is naturally ground 

off on these sides, as well as at its fece . This grinding off 

of the style point takes plece with surprising rapidity; it 

is so rapid indeed that after a few seconds the style is not 
solely 

any more supportea,by the bottom of the groove,but rests also 


face of the 
with its ledges upon he euret on either side of the groove, 


as shown in Fig. 2 of Exhibit No.28. The tongue of’the style 
is now consiasrebly, narrower than the width of the groove, so 
that when the tongue is just in the middle of the groove it 
touches neither the walls nor the bottom of the groove. 
But this condition continues to chznzge from moment to moment, 
since the grinding ection continues in uninterruptealy. The 
two ledges continue to be ground off, whereoy the tongue kends | 
B20) becomes longer, so that when it is in the middle of the 
F : bi dace 

groove it egain touches the bottom thereof, end is,groand off 
the next instant at its feme2 end face ,so that agein it coulda 
not touch the bottom proper,and so forth in continuous succes 
ion, 

The movement of the tonscue of the style from one wall 


of the groove to the other 


9 


na egain back ,is the movement by 
which the recorded sounds are reproducei,these movements bein 
comnuni cated 

simpartex to the diaphragm of the r@roducer. It will be seen 
from this that the bottom of the groove has no function in 
the reproduction of the recorded sounds,since it give-s no 


memxexa movement to the style; but the wails of the groove do 


give movement to the style ani they therefore are the agents, 
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its 
the only active agmts for giving to the style is vibratory 


movement. 

Tt follows sfrom this that the style does not rest 
upon the record, since the record is there where the style 
can not rest, nenely along the side wails of the groove. 


These side walls come in cmtect with the sides of the style 





point alternstely, and in so doing move it from one side of 
the groove to the other and grind it off on each puney, bus 
| the bottom of the groove gives no movement to the style, it 
only grinds it off. If this groove could be scooped out, by! 
eome cutting tool, scooped out so adesply that the tongue at 
the style point could not by any possibility ever reach the 
bottom of it; if it were scooped out as deeply as I heve in- 
dicated in dotted lines in Fiz.2; the recorded sound woulda 
still be reproducei, not only es well as before, but much 
petter than before, since the grinding off of the ehd face 
of the tongue would thereby be avoided end the extraneous 
disturbing noises resulting from such grinding action would 
also be avoided. The reproduction vould thus be very much 
clearer, 
Atterds aud 
| I heve exemined 4 great many, reproducing styles used 


with defendents machine,as e part thereof,under the microscope), 


Ps 


and I have exemined then w= before they were used for re- 


| production of sound; after ‘they had been used for a few sec- 





onde; after they haa been used for the reproduction with a 
whole teniet, end efter they haa been usei for reproduction 
‘| 

fron 2,3,4,5,6 and 7, tablets, completely; and I have always 
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and the relation to the groove indicateai in Fig.1l,and that 
efter it has been useisonly for a few secmdas,it has the shepg 
and relation to the groove indicated in the Figures 2,3 and 4 
I do not.mean to say by this that the tongue is eerie well 
than | 
developed after a few seconds of use of the style xkex it is 
after the style has been used for a loner period; or that | 
the ledge is quite as evenly flat after a few seconds of use 
then it is efter the style had been used for reproduction 
from the whole record tablet. It must also be understooa 
at one style may be a littie narder then another, and that 
one record eroove may grind more forcibly than another; but | 


the tongue is never missing, ena conseyuently the leage is 





never missing ,even after, a seconds of use. 


From wnat I have here said it will appear that 


style ps being pushed from one side wall of the groove over to 


the 


the other side siiex weld, while at the samé time the groove 
passes underneeth the style ,the tongue witi leave 4 track in 
the groove that meanders fran one side of the groove toward 
the other side;that is to say, that the track which the 
tongue leaves will not HAGA be in the center of the 


groove. Thies is really what heppens,as I heve convinced my- 





self by examining @ great number of record tablets after the 
recorded sounds had been reproduced. What I have thus ob- 
served I have attempted to illustrate by Exkikit in a drawing 
which I here produce and which I understand will be mage an 
exhibit in this case and es aire ts eaten ,No. a 
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In Figure 1 of this drawing a gramophone record groove,a 
horizontal face view of the same, is inijicated. In Figure 2 
prtcisely the same record sroove is illustrated; but within 


this latter groove there is shown a stratified line as rep- 


resenting the treck of the reproive ing style in that groove; 


ve scen it over and over acSin,a vast number 


a track as I } / 





of times. In fact any of the blsck granophone tablets which 
are now so wed known may be pick ed ip ant under the micro- 
scope ,and a track similar to the one which I have iniicatea 
in Figure 2 may be observed in the record groove. It will 
be obse-ved that the track is sometimes very nearly in the 


center of the ¢roove,but is in most cases and mainly approach 


ing s=¥ more nezrly one side than the other. This track is 


formed by the ton-rue of the style as is evidenced by the fact | 


that before reroiuction the groove shows no track, but lods 
as indicated in Figure 1. The reason for thism irregularity 
of the treck is quite evident. Supposing the record tablet 
to move in the direction of the arrow which I have spit cated; 
then it is quite clear that when a convex part of tie groove 
meets the siyitelthie tone), it will jerk the same away from 
it toward the cmczve wall of the groove, so that it will now 
recede from the covex wall end approach the xancave opposite 
concave wall. This is repeated, over and over again, and in 
this feshion the tongve will leave a track that meanders ap- 
parently quite ivregulerly but in reality quite regularly and 
in accordance with elementary mechanical principles, from 
one sige to the other of the meiian line of the groove. This 


—atltienli 
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also explains why the style is rapidly ground off at its two 
eides and is thus formed intoma tongue projecting between two 
ledges. From this again it becones quite evident that 
the bottom of the groove hes nothing to do with the vibra- 
tory movement of the style ani that»only the wal is of the 
groove cause that movement;that is to say, the wells are the 


ega@ts of reproduction. §& 


| case I looked about for some experimental mesns that woulda 
demonstrate positively whether or not the bottom of the 
groove has any fmection in the wes of reproduction . I de- 
d vised a nunber of exper ments ,one of which I may here 2eexxi® 
. describe with reference to en apparatus which I used and whidi 


) 
. I heve illustreted in a drawing which I here produce, and 














which I understand will be made en exhibit in this case and 





2, seis feat Ebr, 
marked "Defendant's Exhi dit ,No.S3#y There ‘are two figures - 


this 


of drawing in +s<3e Exhib it¢, each showing upon an enormously 


large scale the reprodfucer style used by defendants, mount ed 


whieh ts prowad of 
upon the reproaucer heed¥with nm attachment thereto devisea 





for the purpose of the experiment. ke MEPXBANXRE head 


-Aajourned until Tuesday,March 13th at 10 A.H.- 
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Washington,)D.0.,Maerch 13th 1900. 


Net purs.ant to adjournment- 


Present- Perties es before. 


Mr.Lyons continues nie ensver to Question ll. 
A- The elements of construction of the device il- 
3! 


lustretea in Defendants Exhibit No.3, I have marked on the 
drawing by descriptive words, but in order that the exact 
meaning and reletion of these parts be well understood it 
will be advisable to compere this ivawing with the actual de- 


vice,namely, with defendants reprdaucer heza. In this repro- 





ducer heed there is a diephrasm,which is not show in the irw 
connected 
and with the center of this diayhregm is,the style eup- 


A 


port which extends radially across the reproducer head, ani 


ing ) 


terminates in a style socket in which the style is inserted 


ani then clampea tightly in position by 2 clamp. screw,the 


nesd of which screw is shown in the darawi To this device 





the construction of which is quite re 





erstood when 
the arawing is compared with the actual apparatus, I have 
aded a littie shoe mede of brass, which was secured by two 
screws with the reproducer heed,and one of which screws is 
shown in the drawing. This shoe extends perellel with ana 
beyend the style socket and style, BR eRe side thereef but 
is broad enough to extend beyond the sides of the style ani 
it has a flat bottom or shoe face adapted to rest on the tab- ! 


let. This apparetus I usedin the following memer: 





oe 


neem 
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I inserted the style in its socket,which it enters 
quite loosely,end I then put the reproiucer in position upon 
the tablet with the style point in a récora ewe. The 
style being loose in its socket,would freely slide down in 
it until it touched the bottom of the groove upon which itn 
rested by gravity. I then clamped the paee style by the 
clamp screw so that it wes now immovable within the socket. 
This condition of the apparatus is represented in Fig.1. I 


then rotated the record disk and obtained a reproduction of | 





the sounds recorded therein. Immediately the free end of 
the style was ground off ana the two sides of the style were 


re was formed 





also ground off, so that after a few seconis t? 
at the end of the style the usual tongue projecting from be- 
tween the two isedaxes ledges to which I have repeatedly re- 


face- 
ferred. But now the,ena of the style could only be ground 


A 

off up to a certain point, since the style was now prevented 
py the shoe from bearing down upon the bottom of the groove. 
Thus ater a few moments of use the end-fece of the style 

was free of the bottom of the groove ,ana neither this eni-fee 
nor the ledges between which the tongue projected coulg be 
ground off any further,the shoe protecting both against con- 
tinued grinding off. The sides of the tonsue, however, con- 


tinued to be ground off se that the tonsve became thinner 


/ 
ani shunser paread it wes precticeliy reduced to a sharp ,very 
thin lamina. in this condition of affairs which is indiceteda 


in Fig.2,ana in this con&ition of the apparatus ,it was phy- 


sicaliy impossible for the style to bear upon the bottom of 
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the groove within two or three seconds after reproduction 


hed begun. For in this condition of affeirs the operation 


was the same as if the groove haf been bottomless, as if it 





hei been a slot passing right through the tablet. But the 


side walis of the groove continuei to ect upon the style, 
upon the sides of the tonsue thercof, 2nd vibreted it by xk 
jerking it alternately from one side of the groove to the 
other. The reproduction was very good. 

Considering now defendant's apparatus, the mode of 
operation of which I heve attempted to make clear, it will be 
seen that the repro@ucer, while mounted upon an erm which in 
turn has a universal mounting, is not adapted to adjust it- 
self automatically so as to bring the style to bear with 
press re,y claiing or otherwise upon the record. The style | 
foes bear upon the bottom of the groove by gravity,that is | 
to say, by the weight of the reproiucer and kk of the arm 
upon vhich it is mounted; but the bottom of the groove not 
being the record in the gramophone kwk and not opersting upon 
the style to vibrate the same ,it cannot be said,in eny sense 
of the word, that the style bears upon the record. We have 
also seen by reference to Defendants Exhibits ,Nos.24 and 26, 
thet the successive gremophone record grooves are separated 
from each other by wide horizontal blank spaces; and it is | 
quite clear that if the reproducer is pleced upon the tablet, 
an a should hevven that the style comes to rest upon any one 
of the blank horizontal spaces between two eijacent grooves, | 


there is 
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LTT 
there is nothing in the apperatus that will make the style | 
to seek and find a groove. It~will simply remain on the hori 
zontal blenk platform end would rerain there indefinitely ang 
never fet into ea groove if the groove were not brought to it. 
Of Gourse if the groove is brousht to the style, then the 
style will drop into the groove. Now when Defeniant's machire 
is used in the ordinary way for r@roduction the arm which 
supports the reproducer is ewung around by the operator un- 
til the style is somewhere above & groove and he then eit==r 
selects the particular groove with wnich he mesns to begin | 
the reproduction end deliberetely movedthe erm which supports 
the head until he can insert the style point in the groove; 
ana he then starts the machine,that is to say, he rotetes the| 
tablet . In this mamer there is certainly no eutomatic aa- 
justment of the style to the record or of the style to the 
groove. It is the operator that puts the style into then 
groove. When it is in that groove,it does not bear upon the 
record,since the record is on the side walls of the groove 
upon which the style camot bear. 

Another mode of starting the operation of defendant's 
machine is to mk first ratete start the rotation of the tab- 
let and then teke hold of the arm which supports the repro- 
ducer and swing it around until the style is somewhere above 
the tablet. The reproducer head is now atiexei ta ixe gent- 

brought | 
ly ,¢oR down upon the tebdlet end it will then bring the style | 
either directly into e groove,in which case there certainly 


is no automatic adjustment taking plecej;or it will bring the | 


style upon one of the blenk spaces between two grooves. If 





eer aoe apebeeins 
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this latver is the case }then the continved rotation of the 
tablet will eventually bring a groove directly under the 


style which will now drop into it. Here again the style did 


not automatically adjust itself to the groove,but the groove 
was brought to the style. It is thus seen that under no 
circumstances can there be an automatic adjustment of the 
style to a record groove at the beginiing of the operation, 
Now as the operation continues the style with its reproducer 
head and with the arm that supports the-latter are all gradu- 
ally s¥ung across the eapLet fue style always remaining in 
the groove end the side wells of the latter impelling the 
etyle Ke-cr across the tablet. The groove therefore has in 
this machine,not only the fmetion of vibrating the style by 
its sinuosities,but also to feed the style across the tablet 
from one end of the xtykea fa spiral groove to the other. In 
style 

no case does the rauerit,kkek is ta say, khe ieziexek univiaz- 
tasng bear by weight or other yielding pressure te== upon 


the record,that is to say, upon the lateral undivlations of 


the groove. In fact this is impoesible,since as we have seen, 





in the begi 





ning of the operation the style point bears upon 
the bottom of the groove where there is no record,and as the 
operavion continues and the style point is ground off to a 

tongue, either that tongue bears upon the bottom where there 
is no recora, or it does not bear upon the bottom at all,pbut 
iex supported off the bottom by the two leiges between which 


the tongue projects. 





According to my understend ang which I have here in- 


| 
before given ,claims 19 to 23,inclusive, are all designed to | 
i 
i 
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and ao cover the combination with a sound record, of a repro- 
ducing style and such mounting for the same as will permit 
the style to automatically adjust itself to the recoray; ana 
since defendant's machine does not embody such construction; 


tment of the 





since in thet mechine there is no automatic aaj. 
etyle to the record,I cannot see how the claims in gestion 
can have any bearing upon this machine. 7 

All this is only true under the assumption that the 


clsims in question are given a construction which will make 


them gooa and velid;that is to say a construction under which 


y 


they would cover a patentable invention. of course, if to 
these claims is give a construction that would meke them 
cover TaUbeRs that are old in the arts,and that were o14 in 
the arts when this patent wes ¢ anted or when the epphication 
for the patent was filed; then these claims might be said to 
cover defenfant's devices; Under such circunstences ,however, 
these claims woulda cover very much more than defendent's de- 
vices;they woulda cover o14 and well known constructions and 
practices, acd would not be good ena v2liad under the lew. Mr. 
Cameron testifying in behslf of complainant has given to 
these claims a variety of constructions ana I cannot say that 
I could do justicce to Mr.Cameron if I attenuated to say ex- 
actly what construction, uswlamonon has given to these claims. 
The reason for this is that in different parts of his testi- 
mony Mr.Caneron hes given different scope to the claims. Un- 


der one of the cometructions which I cen disentangle from ‘vr. 


Cemeron’s testimony, it would seem that he believes that 
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| Exhibit No.11),qthe machine ses shown in Figures 1 ena 2, 
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19,290520 
the claime in question must be construed to cover broadly a 
style provided with a universal joint, irrespective of its 
relation to a sound record. * 


aol As I have said before, I am by no means certain that 


this is really what Mr .Cameron meant; I have attempted quite 


diligently to arrive at (t»-Geccroms meming; wt I must con- 





fess that I am somewhet uncertain ebout it. 

Now ,I fo not believe that to the claims in question 
such broad scope can de legitimately given, since a style 
provided with a universal mounting is a thing that was quite 
old in the art long before Bell anaé Tainter entered this rica 
of invention. Such ctructure nas teen used for meny years | 
in 2il sorts of gage-lathes and engraving machines;anai in 
proof of this I wold only refer to Sumpk Defendant's Exhi- 
bite Nos.1 end 2. 

Exhibit No.1 is a@ copy of United States patent to 
W.H.Pease #27,827 dated April 10th 1860. It shows an engrav- 
ing machine,one element of which is e style marked @,mountea 
upon an arm of complex structure marked xk ¢ h end n which is | 
capeble of being swimg horizontslly about a vertical erate 2 
and is also capable of being swung vertically vpon horizon- 
tal pintles &h e'. The movement in these directions is 
quite loose. This is a universal joint,as is well welll 
in the art,and we here certainly have a style mounted upex 


universally. 


In Edison's English patent #1644 of 1878 (Defendants | 





\ 


oo 


one tats Se AOC 
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there is certainly a style, indeed a sound reproducing style, 
secured to an arm that has a universal mounting as I have 
herein before sufficiently shown. 


; In Edison's Unitea st 


Telegraph #313,554,aated Meh 25th 1879, (Defeniant's Exhibit 
n 


o 


tes petent for his Automatic 


6 


No.4) there certainly is a style mounted vpon an arm that 


has a univereal joint,as Ih euf Siciently shown hereinbde- 


- | fore - | 
All these devices were well known long before the 
} 
i 





date of the application for the patent of Rell ani Tainter 
here in suit; so that it is impossible to give to their clai:er 


19 to 3, inclusive, or to either of them, such broea scope i 





oe as Mr.Cemeron hés intimated. 




















-Adjournead until Weineeday.March 14th 2900.5 | 


ra * - | 








Ss od Weshington,D.c.,Merch 14th 1900, 11 A.M. 


Met pursvent to eijournment. 
Present- Perties es berore, 


Mr.Lyons continues his answer to Question 11. 











- | 
A- With respect to claims 19 ana 20,Mr.Cemeron is 
more emphatic then he is with respect to cleim 21. He was 
| ‘asked under croes-exeminetion and answered as follows: | 
. 3 : | 
Yr ‘ 





"X.Q.246- Then if you saw a sound reprodaveer thet is 
mounted upon e universe] joint whereon it is free to have 
unlimited movement in any direction; or it you saw a re- | 
proaucer so mounted as to give it great freedom of lateral 
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movement you would not «sk to see the record in combina- 
tion therewith in order to determine whether or not it 

comes within the scope of clzims 19 and 20; but you woulda 
at once say that the structures do infringe these clzims. 
Do I correctly understand you? t 


{ 

ee ee A- You do. ; 
| ‘ 

; 


7. And upon the principle which you said was 
that whatever infringes if leter, anticinetes t 
you woulda say that such structure. if earlier 
than the ntion defined in cleims 19 2nd 20 by Messrs. 
Bell &. Teinter anticipates these claims? 





panera ans 


A - I woula& have no hesitation in stating that-a 
sound-reproducer that is mounted on a universal joint 
whereon it is free to have unlimited movement in any dai- 
rection vould anticipate either cleims 19 or 20 provi- 
ded it wes kytown to the world prior to the date of the 
invention of thet etructure by Messrs.Bell end Teinter. 
Likefise, if I sew a reproaiucer so momted as to give it 
great freciom of leteral movement I woulda not hesitate to 
state that if such were known to the world prior to the 
gdate of the Bell and Tainter invention, that it would an- 
ticipate claims 19 and 20." 





The reproaucer of the machine shown in Figs.1 and 2, 
of the Edison Enzlish patent #1644 is certainly mounted on a 


universal joint whereon it is free to have unlimited movement 





in a direction;it is certainly so mounted as to sive it’ 
great freeiom of lateral movement, since the use of that ma- i 
chine demands such movement all across the recora tabiet,, : m ] 
Consequently,under the construction given to claim 19 mi 20 
by Mr.Cameron,these claims are fully anticipated by the Eai- 
son English patent. There can be no question whatever about 
this. 


AS respects claim 21 “‘r.Cemeron is not =m ouite so 


outeponen, as wouli appear from his answer to X.9.251. He was 
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| asked and he answered as follows: 


i] 
ee X.Q.251- In your answer to ¥.9.243 you said: 
- a 


"The terms of claim 21 demand notm only } 
"that the reproducer shall be movnted on a uni- 
"versal joint, but that it shall be held against 
"the record by yielding pressure, and it woulda 
"be impossible to comply with this last condition 
‘in the absence of a record." 
"I understand this to make the record an implied element 
of the claim; although I do not overlook the fact that 
w you also said in the same answer that clsim 21 might also 
be construed so as to be satisfiei if the reproducer were 
not held egainst the record, but were capable of being» 
| hela egainst the record if such were present. Now, since 
it seems that we do not exactly agree as to the scope 
which you have ascribed to claim 21, please define that 
scope anew, but if possible in a manner that will leave 
no doubt as to what you mean?" 





rw i | A- I should construe claim 21 as defining any re- 
producer which is mounted on a universal joint and acting in 
conjimction with means capable of holding it egainst a re- 
cora by yielding pressure without regerd to whether such re- | 
cord were actually present or not; that is, in my opinion,a 
machine for reproducing sounds which hed a universally mount@ 
reproducer which reproducer had means for holding it yiela- 
ingly against a record, the whole being so positioned that 
if the record were present it could operate as a reproducer 
in conjuction with such record, such mechine, even in the 
absence of a recora, woulda infringe claim 21. 


ene ae nthe ome 























| . In other words Mr. Cameron construes claim 21 to cove 
@ reproducer which is mounted on a universal joint ka in such 
fashion that if there were a record present the reproducer | 
~ would be hela against the same by yielding pressure; ana such 


device. 
"even in the absence of a record, woulda 
infringe claim 21." 
| A universally jointed reproducer is therefore not eufficient 


to come under the terms of this claim according to Mr. Cameron , 





~ “f but the universal joint must be such, or it must be "acting 
in 
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So : 
in conjwmetion with means mas to make it “possible for the 
reproducer to bear against the record, if such Were present, 


by yielding pressure, 





versally jointed reprofiucer, shown in the patent, is the 


weight, 








1831 /, 


The means which act in cmjimction with the uni- 
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of the reproducer partly counteracted by the elasticity of 


the section of soft rubber tubing . I suppose that a weight, 





withceut a counteracting spring would serve the same purpose; 
or a spring alone without the action of the weight of the re- 
producer might serve the same purpose. Now if this is really 
the scope of clzim Z21,then it is certainly anticipated by 
Edicon's English patent machine as shown in Figs.i and 2. 
There is unquestionably, ena beyond the possibility of e 

aOLD Ss, @ reproducer hela upon an arn which in turn is provia- 
ed with a universal joint. It is likewise unquestionable 
that the weight of the arm end of the reproducer will tena 
to bring the reproducer down y upon the record tablet, and I 
heve no joubtt whetever that this alone is sufficient to ana 
will bring the reproducer ,or rathery the style of the same, 
down upon the record withlyielding pressure. But in aidition 


thereto there is e delicate spring arm oF wnich extendas 





reaially across the diaphregm and which supports the repro- 
ducer style; so that ae the arm with the reproducer comes 
down by gravity toward the teblet,it is arrested by the re- 
producer style coming in cmtact withk the bottom of the re- 
cord groove, and any further descent of the réproducer must 
pend the spring e* which can only be done at the expense of 
yielding pressure exerted by the reproducer style upon the 
bottom of the record groove. We heve therefore in this case, 
not only a reproducer which is mounted on a universal joint, 
but this reproducer is also acting in conjunction with means 


capable of holding it eeainst the record by yielding pressure, 
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exactly as Mr.Cameron demands . Not only is this so but it 
heppens that in this Edison seisiine the yielding pressure is 
also produced by the weight of the reproducer ang its arm, 
partly counteracted by the elasticity of a spring. 


ern 


It is therefore in my estimation, beyond all doubt 
’ 


) 
thet if Mr. Cameron's construction of claim 21 were the true 
one,this claim would be fully anticipated in terms es well 4s 
in subdetence by the Edison English petent machine. | 

Mr.Cameron eitner loses sight of the fact that cleins 

“19 ana 20 demand that the reproducer must bevapable of 4ajust+ 
ing itself automatically to a souna record; or et least he 
does not insist upon such Aan sye ax Rise Still this 
is a feature which claims 19 and 20 positively demand in | 
terms,and this is also a feature which must be read into | 
cleim 21 in order to meke these claims cover something else 
than wheat is obviously disclosed in the Edison English patent 
I do not mean to say by this that the feature of automatic 

any 

adjustment to &ke record is new with Messrs,Bell and Teinter. 
This cannot be justly seid since the Edison English patent 
machine certeinly has thet feature; but I believe that ene 
Edison machine has not that feature developed with suffi- 
cient delicacy for a record formed in the bottom of such an 
exceedingly delicate pra extremely shallow groove 2s is pro- 
duced by the Bell & Tainter engraving method. 

At any rate ,in defendent's machine the reproducer 
style does not adjust itself automatically to the record, ana 


aoes not bear upon the record with yieliing pressure; and » 





Raymord R. Wile 
Research Library 



































186 


therefore, under the construction given to claims 19,20 and 21 





by Mr. ron, or under any otler construction of these claing 
that would make them good and valid,they would not be infring 
ea by aefendant’s machine. 

In claim 22 where the sound record is positively 
made en element of the combination,the automatic adjustment 
of the style to the record grocve is again positively demana- 
ea vy the claim in terms;,end if this claim is to be good and 
valiad,this automatic adjustment must be sensitive enough, 


delicate enough to be effective in connection with such very 


) 
delicate and extremely shallow record groove as is mede by 
the Fell & Tsinter engraving method. _An automatic adjust- 
ment that is only sufficient for the coarse indented recora 


of Eaison will not satisfy this cleim, since such automatic 


edajus 





by the Fiison English patent machine. 
Here again this claim is not infringed by defendant's machine, 
since in the same there is no kind of automatic adjustment to 


the record, 


Claim 23 does not in terms call for the feature of 


sensitive and delicate automatic adjustment; it does not cali 


for it in terms;but it is my opinion that unless this feature 
is reed into the claim it is absolutely met by the Edison Enz 
lish patent. Every element of this claim is clearly and un- 
mistakeably found in the Edison machine. ke zkxim I will 
here quote this claim again: 
MOR, The conhinetion, with the tehlet or other 
body having the sound record formea therein as an irregu- 


lar groove with sloping walls, of a reproiucer having 2 
style for rubbing over said record ani mounted on a uni- 
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we 

cae «. a 

gee Nobody cen deny, certainly nobody who can read end 
understand the Edison English patent #1644,that the machine 


there illustratea in Figs.1 end 2, hes a combination of the 


\ 
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universal joint, substantially as described. 

following elements. 


ist. A tablet having the sound record formed i 


therein as an irreguler groove with sloping walls. 


gna. A reproducer having a style for rubving over j 
said record ana mountea on a universal joint. 


I repeat that it is impossible tc deny that this is exactly 
wheat the Edison English patent machine conteine; and nobody 


can deny that this is quite fully described in that patent. 


Consequently if this claim is to be good ana valid, something | 
else must be read into it; ena it is my opinion that the | 
feature of very sensitive autometic aaijustment of the style 

to the record must be read into it. But if this is reed into 


the claim, then defendant’s machine joes not;infringe it. 


-Adjourned until Friday Merch 16th 1900, at 11 A.M.- 
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Washington,D.C ,March 16th 1900. 
~ - ; 


Net pursuant to adjournment- 


Present- Counsel és bél'ore- 


Q.12- You heave pointed out that in the machine of 
¥ the Bell & Tsinter patent in suit the freedom of lateral 
movement of the reproducer style is very limited, and is ia 
| . cs 


I izea only to the extent of half the width, or possibly the 


whole width of a record grooves On the other hand, Mr.Cemerm 




















in his testimony,with frhich you are femiliar, says in effect 
- that the patent gives to the style a wide renge of freedom 

of lateral movement, and thet a much wider range of lateral H 
movement than the width of a record groove is actually utili 
zea in the machines which are in commercial use end which a 
boay the inventions of the patent. 


Will you please state whether, in your opinion, Mr. 


Cameron. correctly interprets the petent in suit in this re- 


! spect, and whether he correctly states the performance of the 

















commercial grephophone; ena give your reasons for any opinion 


you may express? 


A- It is my opinion that Mr.Cameron quite pate 





iy interpreted the patent in suit and quite incorrectly 


~ . stated the performance of the commercial grephophone which id 





supposed to embody the inventions set forth in the patent in 


suit. | 
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Mr.Cameron bases his juignent as respects the wide 
the free 
range of Lateral movement of the machine described in the 


patent upon three pieces of ellezeai evidence: 





Ist. Uoon the eviazence furnishei by the lenguege 
of the patent. 

end, Upon the evidence furnished by the construc- 
tion shown in the patent, ana 

Sra. Upon the evidence furnished by the require- 


ments of sound reproduction. 


I do not mean to say that Mr.Cemeron thus formatly 





classifies the evidence upon which he relies for, or from 
which he deduces the wide ranve of freedom of lateral move- 
ment of the style; but when his testimony is carefully exam- 
ined it will be found that the classes of evidence which I 
have above enumerated are the ones which shapea his opinion. 
As to the evidence furnished by the language of the 
patent ,ir.Cameron quotes from the specification quite freely, 
and finds in the quotations which he gives, tere ana there,a 


| sinele word,or mey be a very short phrase; end from these 





| single words or very short phrases he makes his deductions. 
Thus, Mr. Cameron quotes from the patent the metter found on 


page 1,lines 76 to 83,as rollows: 


"The invention consists, thirdly, in witting or 
engraving the record in the form of a groove vith sloping 
walls, the sound-waves being represented by elevations 
and depressions at the bottom of the groove or otherwise. 
The advantege of this form of record is that it forms an 
efficient guide to the reproducing- style." 
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ors his comments upon this passage Mr. 





areron empha- 
sizes that part of it which ascribes to the erooves with 


sloping walls the particular advantage that it 


“o 
” forms an efficient guide sien the reproducing 
style” 
2 axe € -ron next quotes from the specification fron 





page l,lines &4 et seq.: 


"The invention consists, fourthly,in loosely mounting 
the reproducing-style so that it can readily be guided 
py the record. Preferably the reproiucing-styie,or 
rather what may be called the “head" of the reproducing- 
instrument, is, mounted on a universal joint, end the 
style ic pressed against the record by the yielding pres- | 

sure of a spring or weight. Practically in the instru- 
ments made by us the pressure is due to the weight of the 

instrument, modified by the elasticity of a section of 
sorft-rubber tube, which supports the same and constitutes 
a universal joint; but evidently there are many devices 

which can be used to mount the reproducer, so that it is 
free to follow the souna record or phonogram, and which, 
therefore, would be within the spirit of the invention.. 
The reprofucing-etyle,mounted es just explained, is 
specially adapted for use in connection with a record in 
the form of a groove with sloping walls, ana this combina 
i tion is specially claimed; but it may also be usefully 
employed in connection with other forms of record...... im 


Upon this passage Mr.Cameron freely comments and | 
' 


concludes his observations with these words: 


"The object of thus loosely mounting the reproducer is 
not oniy to enable it to adjust itself to the irregulari- 
ties of construction, which I have just mentioned,bdut is 
also for the purpose of enabling the reprojiucer to be 
guided end moved by the record? 








5 
. 


The italics are Mr.Cameron's,anda T call narticular attention 
> x 





























to two of the words thus distinguished, namely- to the two 
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Slane in the pact quoted by Mr.Cameron.is to be found the idea ex- 
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words tend nomi rg in eny part of the specification,or 
pressed that the reproducer is to be MOVED ,!Mr.Cameron does 
not say. I heve myself reed this pstent over and over agein 
for the purpose of discovering, if possible something that 


would inaicete that the ceproducer is to be"noved" by the re- 





cord , but I coula find no indication whatever. The style 


of course is to be moved up ana iown; that is to say, it is 
to be vibrated by the record, but no other kind of movement, 
so far as I coula fiscover,is given to either the style or 
to the reproducer es 2 whole, by the record. Not even the re- 
motest idea of such a thing can I discover in the petent. 

Mr .Cameron then quotes from the specification page 


4,lines 68-84,as folloxs: 


"There exists always a liability to disarrangement 
in some part of the machine either in the recorder or the 
support therefor or the recording-tablet or its support, 
or if there be no disarrangement it would be difficult to 
insure that the reproducing-style should touch the record 
precisely‘at the proper point if the reproducer be hela 
rigialy. Difficulties on these accounts are avoided by 
the loose or flexible mounting of the reproducer, the i 
style automatically adjusting itself to the proper place | 
on the record. It will be seen that the reproducer is 
mounted on a universal joint, so that it can move in any 
direction. The movement parellel with the face of the 
tablet would,however, by itself allow the style to follow 
and adjust itself to the record to a useful extent." 


After having quoted the above ir. Cameron remarks : 


"As is pointed out in the paragraph of the specifi- 
cation, which I have heretofore quoted, this loosely mou:t 
ei reproiucer is specially effective when usei in connec- 
tion with a record groove having sloping valis,because 
this form of groove is an efficient guide to carry the 
reprojucing style along over the recori. 








| 
| 
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Here egein Mr.Cameron evidently seeks to convey the 
ijea that it is the function of the record groove(because it 
has sloping walls) to carry the style along,that is to say, 
to move the style over the record. I myself am unable to 
find any such iiea expressed in any part of the patert,even 
in the remotest manne».Where Mr. Oaneron picked k this idea 
up,I cennot say; but it is certein that he could not possibly 
have picked it out of the specification. Several pages fur- 
ther on in his testimony, Mr.Cemeron summarizes the aadvan- 
tages cf &@ universally jointed regraiucing reproducer, and 
among these advantages he finis: 

(3) It enables the reproiucer to be guided ana carried 
along by the sound-groove, so thet the reproducer 
is Free to follow the same and move across the re- 
cord in a2 line pereliel with the surface thereof ." 
Here for the first time Mr.Cameron clearly states 

what he means when he says that the reproducer is moved or 


carrici along by the sound record,or by the sound grcove; he 





mesns that the sound groove propels the reprodjucer from one 
eni of the record to the other, 


"across the record in a line parallel with the 
surface thereof.” 


In other words Mr.Cemeron somehow or other, discovers 
in the patent that it is the function of the record groove 
is tke mesma to feed the style across the tablet. How he dis- 
covered this when not a single word about it is said in the 


patent; when in fact the whole patent is averse to such idea, 


Mr.Cameron does not say. The tunction which hese Mr.Cameron “ 
A 
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Rascribes to the recora groove,in conjunction with a univer- 
sally mounted reproducer, is the function which the record 
groove performs in iez defendants machine;but this fimction 
is nowhere describei,mentioned,or in the remotest mamer sug 
gested either ty the whole,or oy any part of the Bell & Tain- 
ter patent in suit ; and there is nothing in this patent 
thet would even raise @ suspicion that Messrs.Bell & Tainter 
ever had such an idea; ware there is very gooi evidence in 
this patent that Mesers.Bell & Tainter never had such an idea 
Such evidence is found in the fact that the patent 
describes and clearly shows a complex system of gearing for 
propelling the record tablet past the style. I heve airesiy 
described thet mechanism and neei not egein refer to it in 
fetail. Messrs.3el1l1 ani Tainter are inventors of high repute; 
they are gentlemen of unquestionable and high ability,ana ' 
it would be preposterous to charge them with the absurdity, 
with the folly of inventing and providing a complex piece of 
mechanism for feeding the record tablet past the reproducer 
Taterally, wnen they had,as Mr.Cameron meane to suggest ,al- 
ready an efficient means for feeding the reproducer across the 
record, laterally,by the record itself. I should be unwil- 
ling to charge Messrs.Bell & Tainter with such stupidity. In 
the presence of the feed mechanism for the record tablet as 
shown in the patent and minutely described therein,there is 


no room for feeding the style across the record tablet either 


I cannot ,of course, presume to penetrate the mode of 


| 
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reasoning by Which Mr.Cameron arrivea at his opinion; but if 
for 
Mr.Cameron reasons, ,as other people do, then the basis, of his 


conclusions must be some of the words or some of the phrases 
of the specifitation which he quotes in support of his conten 
tion; end in fact in the later part of nis testimony he ade # 
dwell upon a few words or phrases teken from the epecifica- 

tion. These words and phrases are those which gaye say that 
a groove with sloping wells having sound waves represented by 
elevations and depressions in the:bottom of the grocve 


"forms an efficient guide to the reproducing style} 





hat a universeliy jointei reproducer 


"is free to fotlow the sound recora"; 


apt. 
Foo 


or which say thet the movement of the style"paraliel with the 
tablet" 
MErera woulda by itself allow the style to follow 





fece of tr 
ani adjust itself to the record to 2 useful extent. 

Now,as respects the guiding action of the sloping 
wells of the groove, I have alreaiy, and I believe very cicar 
ly, pointed out that it means nothing but that a loosely 
mounted style will ride down these welis so as to come to 


rest at the bottom of the groove; 





maximum ja movement of one-half of the width of a record 
groove,and that it means nothing else. If I am correct in 


this then the reproiucer or the style is not moved by the re- 





cord grouve, but is allowed to move in the record groove; 


and that it is moved by gravity, and that the whole movement 


amounts in each case to not more then about one two-huniredth 
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of an inch. Similarly when the patent ascribes to the 
freely mounted reproducer the ability to "follow the recora" | 
it means nothing but that with such reproaucer the style 
point will always be in contact with the elevations and de- 
pressions, which constitute the record in the bottom of the 


groove. 


oe i 
= I find that a highly skilled expert ,testifying in 


sd pehalf of complainants in the Leeds case,.Mr.Arthur S.Browne, 
after quoting the 4th and 9th statement of invention of the 


patent here in suit, comments upon the same as follows: 


"One of the most important resuits of the freely 
mounted reproducer is that it is enabled to elwsys main- 
tain register with, or "treck" the cord groove irre- 

- | spective of eny accidental irr larities in the froove, 
| or lack of symmetry in the recording tablet. Owing to 
its free mounting or universal connection, the reproducer 
is not only capable of following the irregularities of 
vhe bottom of the sound grocve, by virtue of which the 
| sounds are ceproduced, but it is also capable of lateral 
movement to accommofate any eccidental lateral deflection 
| in the sound groove, and is also capable of vodily up ana 
down movement to accommodate itself to any lack of sym- 
metry in the recording tablet. Another important result 
is that the reproducing style or point readily end auto- 
matically finds its way into the sound groove at the 
start without attention on the part of the user, which is 
a matter of-great practical importance since with the 
microscopical sound groove employea, which is hardly 
perceptible to the naked eye, it is a matter of great iif | 
~ ficuity to aijust a reproducing point so as to register | 
with the groove at its starting point. The sloping side 
walls of the sound groove hzve an important co-operation 
with the freely mounted reproducing point, since they 
automatically guide the pcint to the bottom of the sound 
groove, the irregulsrities of which bottom’ constitute 
the active sound reproducing azents. 

(Leeds record, page 21) 




































& It will be seen from this that the expert of the 


Americen Grephophone Company perfectly agrees with me as 





respects the meaning of guiding the style by the record ana 
Aces eaies & ) 
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following the recordjand I reslly 


as respects the meaning of 


cannot understeni how a different mezning can be given to 


these words and phreses, 


until Monday March 1$th 1900-- 





- Adjourn 


Washineton,D.C., Monday March 19th 1900. 





Yet pursuent to adjournment. 
Present- Parties as before, ; 


Mr.Lyone continues Nis enever to Question 12. 


A- According to Mr.Browne the style is gvidea from 


ve down to the bottom thersof, 






the outer eage of 2 sound- 
“which only requires freeiom of leteral movement to the extent 
of one two-hunairediths of an inch; ena this is all the guiding 
there is. Aleo,accoraing to Mr.trowme the style follows 
the record by bearing 4om upon tie elevations ena depress- 
ions in the bottom of the groove; or in his own words: 
‘ the 
- "fotlosxing,irrecularities of the pottom of the 
souna groove, by virtue of which the sounds are 
PEPVORUCED.. 3, Hs e601 
Ana this is all the following there is. Neither of 


these two functions imply~the propelling of the style across 





4 the tablet by the soun3 record or by the souni groove. In 


ie Comat 


fact such feeding of the st vyle would make the complex system | 


© 
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Igy 2 
of gearing by which the tablet is moved laterally past the 
style absolutely meaningless ,2s I have hereinbefore pointed 
out. 


aalt 


upon this point then Mr 


Tnere is perhaps no person more qualified to speak 


§.Tainter one of the joint inventors 








tent to Beli ena Tainter, #341, 214; 


he speeks of the freeiom of lsteral movem=nt that must 


be given to the style or to the revroducer as 4@ whole ana of 


the fiumetions of such freeiom of mvenent,in unmistakeble 














terms in his patent #341,288,which is also here in suit. In 

this latter patent are shown,described sna claimed certain inr 
provements upon the machine ani process’ set forth in the joint 
patent #341,214. This ie eviiencea by a parayvraph immi@iate- 
ly preceding the preamble to the claims on pare 9,lines 9l-et 


seq. as follows: 


“The present invention is to be considered es an 
B 


improvement upon or modification of what is shown and de- | 


seribea in the applicetion for Letters Patent of C.A.Bell 
ani myself, filed June 27,1885, and officially numbered 
170,044, so far as they relate to common features, and no 
claim is made herein to eny matter described ani shown in 
that epplicetion." 


The application #170,044,filead June 27,1885, x= here 
referred to ,is the one upon which petent #341,214 was ulti- 
mately granted. 

I heave already spoken of this Tainter patent #341, 
285,ana I heve pointed out that in the constructions show 


in this patent the style itself has a universal mounting. 











This mounting of the style itself in e universal fashion is 
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considered by Mr.Tainter as an improvement over the construc- 
tion in which the reproducer as @ whole has a universal mount 
ing. He explains this quite clearly in his statement of in- 


vention in these words: 


Lee 


"Seventeenth. The record is rot alweys perfectly 
true or streight--that is to say, the recording-style not 
only moves 1 se or at right envles to the recording 
surface, but has or is liable to have @ sidé vibration, 
which of course is recorded in the tablet. These side 
vibrations profuce errors in reproducing unless means ere 
provided for enabling the reproducing-style to move side- 
wise aiso. The mounting of the reproducer on a universal 
joint obviates the difficulty to a certain extent,but not 
altogether satisfactorily, since the inertia due to the 
large mass of the reprodiucer is tod great for it to re- 
spond as quickly as required. The difficulty is in the 
present inventicn overcome much more thoroughly by sup- 
porting the ré veing-style so that it,or at least the 
end in cmtact with the record, can move sidewise inde- 
pendently of the diaphragm or other device upon which it 
impresses the vibrations. This freedom to move sidewise 
cen be secureli by allowing the style to rock upon the end 
in contact with the diaphragm or other device behind,or 
by making the style in whole or in part of flexible ma- 
terial, or byn mounting it on a flexible support,the 
flexibility of course being in the required direction." 

(P.2,1ine134-P.3,line 27.) 





















Mr.Tainter then is of the opinion that a universally 
mounted reproducer head is not 2 success and that a univer- 
sally mounted style is better . Now there may be a difference 


of cpinion about this point,zlthouzh I shovla always be in- 





clined to give great weight to Mr.Teainter's opinion. The 


freedom 
point, however, upon which I ley stress here is thet the of 


Jateral movement given to the style itself ana not to the re- 


producer as a whole is considered by Mr.Tainter to be suffi- 





cient for the purpose of reproduction . Now I have pointea 


out before in cmnection with this patent that the universal 


meu 
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mounting of the style in any of the severel forms shown in 
this petent, is suche thet the freedom of leteral movement 
has only a very narrow range ,ena I shell now point out from 
this petent how much of that very narrow range of freeiom of 
lateral movement is utilized. 

After describing the preparations which must be 
made for reproauction,the petent,speaking of the reproducer, 


says: 


++eeeIt is then released, and the reprodiucer, falling 
forward,brings the style into.contact with the record. 
Preferably the grooves are so close together that the 
ridge between them tapers to an edge on top, so that no 
matter where the reproducer may be placed the style will 
enter a groove, ana being free to move sidewise will, 
owing to the sloping sides of the groove, penetrate to 
the pottom thereof under the action of gravity. The fly 
wheei being turned at about the speed used in recording, 
the reproducer wiii follow the spiral groove cut by the 
recorder, and will be acted upon vy the inequalities 
or irregularities of the record, and made to reproduce 
sounds or sonorous vibrations similar to those which act- 
-ed upon the recorder to produce said inequalities or 
irregulerities in the groove." 

(P.8,line 83-101.) 


We see then that the object of the free lateral or 
sidewise movernent of the style is to move aown the sloping 
sides of the Eroove,so as to penetrate to the bottom thereof 
under the action of gravity. The extent of movement later- 
ally,for this purpose is,as I have repeeteadly shown,one two- 
hundredths of an inch. 

But Mr.Tainter also demands Fedeabin of lateral move- 
ment for another purpose. He says in his patent 


",....Me..A slip between the wheels causes the reproducer 
to be fea faster or slower than the spiral on the tablet 
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permits the style to advance. As a general thing, there 
is more slip in recording than in reproducing, and con- 
sequently the reproducer outruns the style slightly. the 
style should be given enough side play to compensate for 
this difference in speed; but if not given the only diffi 
culty is that the style will at length slip across the 
ridge between the grooves, and thus escere the action of 
a porticn of the recori, so that it may be necessary to 
pring back the reproducer by reversing the feed." 


ead The freedom of lateral movement is therefore is alsq 
Elip 

designed to compensate for the 2ifferenee im speed ,that is 
to say, for the stip betxeam difference in pitch between the 
feei-screw which advances the reproducer ana the groove helix 
on the tablet. How exceedingiy smell this difference is in 
prectice,I have already pointed out,but I shail presently 
have occasion to toint tnis ovt in connection with ectveal ex4 
periments which I have made for this purpose. At any rate 
it is certain that the freeiom of lateral movement is not de 
signed to serve the purpose of feeding the style across the 
recora tablet by the record groove,since if this were the 
case there woulda be no wheels which cause "the reproducer to 
be fea faster or slower than the epiral on the tablet permits 
the style to 2dvance. How acmrately Mr.Tainter describes 
the purpose eni function of the universally jointed style,we 
shall presentiy see. 

I think I- have now sufficiently shown that Mr. 
Cameron is incorrect in his interpretation of the Bell & 
Tainter patent in suit. Certainly his interpvetation is not 
supporteli =, but isjon the contrary contradicted by the lan- 
Buege of the patent; is also contradicted by the hae tina 


of Mr.Browne in the Leeds case end is also contradicted by 
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the evidence furnished by the Tainter patent #341,288, which 
is also here in suit. 

As respects the evidence furnished by the construc- 
tionx of the machines shown in patent $341,214, the same is 
equally averse to Mr. Cenmeron's contention. It is here only 
necessary to consider the machine represented with allits 
details in Figs.,1 to 11 inciusive, since the machine repre- 
sented by Figs.12,13 2n4 14, is admittedly inoperative for 
| - repreduction ,and since in the machine representea by Figs.18, 
19 and 20,the only universal movement which is possible to 


the style is due to the elasticity of the iiephragm upon 





which it is mounted, which universal movement is of necessity 
so exceedingly smali that the idea of the style being fea 
across a tablet is altogether too wild to deserve any cm- 
sideration. 


Now the universal movement of the first or principal 


























construction shown in the patent is possible only by reason 
of the mounting of the reprodiucer upon a very short section 
of rubber tubing. This rubber tubing must support the re- 
producer head;it can therefore not be soft and flexible beyoni 


=, limits. It must have a certain though slight stiffness. 





Now such @ rubber wak@ yiekX tube will yiela to an exceed- 
ingly slight pressure to an exceedingly slight extent only. 
That is to sey,it will ealiow a free movement only to a very 
slight extent. If it is attempted to give to the reproijucer 
@ movement beyond that very limited extent, an abpreciable 


force must be applied . Now, in the machine here under cm- 
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eee This ‘rubber tube has of necessity a certein resili- 
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sideration there is no force active that can bend the rubbey 
tube leterally more than perhaps one one-hwndreath, or per- 


haps two one-hundreaths of an inch. 


ency; that is to séy,it resists quite perceptibly an effort 
to bend it; it is reluctant of being bent. The patent says 
this and moreover it is in the nature of rubber that this be 
so. The patent says,when speaking of the pressure with which 
the reproducing style bears upon the record: 
"Practically in the instruments made by us the pres 
sure is due to the weight of the instrument, modified by 
the elasticity of a section of soft-rubber tube,which 


supports the same and constitutes a universal joint;..." 
§P.1,lines 92-96) 


The action of the weight of the instrument is there-| 





fore modified by the elasticity,which mens the resiliency o 
the soft rubber tube. This resiliency therefore must be 
quite appreciable, since otherwise it could not moaify the 
action of the weight of the reproiucer. It follows from this 
that the free movement in e laterel direction of the style, 


permitted by the universal joint te shown must be exceedingly} 





small, But this excsedingly slight freedom of lateral move- 
ment is ali sufficient for the purposes of the Bell & Tainter 
machine, since the record tablet is moved positively lateral- 
ly past the point of the style; the style therefore hes only 


to move lsterally for the purpose of 24j usting itself from 


the eige to the bottom of the groove, an2 may be 2 litthe, 


more, very little mre, to compensate for the difference of 
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pitch between the feed screw and the record spirel. This 
Rifference is under all circumstances so very smalj that it 
must be measured by thousandths of an inch. 

b=" Of course if one undertook to deviate from the 
aescription in the petent and from the showing of the drawing 
in the patent, a machine could be coustructed in which the 


style might be fed ak kex part way across the tablet by the 





| record groove;although why anybody should jo fbis ween neithe 
the patent calis for it nor the castruction of the machine 
requires it, is not clear. The machine if constructed as 
shown and described in the patent will operete quite well to 
reproiuce the recorded sounas,with no sore freedom of lsteral 
movement of the style than sey two-one-hunirediths of an inch 
under any ena 211 circumstances, allowing for all possible 
contingencies. If,however, the construction a shown in the 


) patent ana aeseribed rather minutely,were changed ,by teking 


/ 
away the gearing and the feed screw; then making the repro- 
ducer arm,that is to sey, the tubes which support the head, 


| mach longer, anda moving the pivotal supports 20 for these 


tubes farther away from the record tablet, and then lengthen- 

| ing the section of rubber tubing so that it will no longer 
support the head ana so that it will no more be sufficiently 

| resilient to modify the action of the yeignt of the reproduce 


| to an appreciable extent; then it mi 





possible that the 



































let by the eroove iteclf. Ut when 211 this 42s bem Jone 


the machine ana its mode cf operation have been changed so as 
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violate the patent, ana the construction thus obtained would 
no more represent the patent,but would be something new, some- 


thing that Messrs.Bell & Tainter, so far as the vecora shows, 


never thought of. In view of elithis I am decidedly of. the 


opinion thet: the evidence furnished by the construction of 


the machines stsee of patent No.341,214, shows conclusively 


that the petent gives to the style a 2: of freeiom of 





latersl movement to the extent of one or two-huniredths of an 
inch and no more, and that Mr.Cameron'’s contention is not 
supported by the evidence furnished by the cmstruction of 


the machines shown in the patent. 


--Adjourned to meet by agre enent.- 
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Washington,D.C.,April 20th 1900. 


had 
Met- pursuant to agreenent- 


y 
H 


Present- Counsel as before. 


| Mr.Lyons continues his answer to Q.12. 





A- The evidence furnished by the requirements of 
sound reproduction, with a machine of the kind described in 
the Bell ana Tainter patent in suit, is equally strong 
against the contention of Mr.Cemeron that mo wide range of 
frecdom of lateral movement ee een: contemplated by the 
patentees, and must be read into the patent, ana particularly 
a | into the claims thereof. 

Mr.Cameron admits that for the automatic adjustment 
of the style to the proper place on thei record, namely, to 


| the bottom of the groove, only a lateral movement to the ex- 


tent of one-half the width of a record groove, 2 of an inch, 


200 
is required; but he is of the opinion that since the record 


| tablets are exchangeable, it might easily } 





appen with a re- 
cord tablet that was not maae on the machine in the hand of 
the user,that the pitch of the feed screw of the machine aif- 
fers fron the pitéh of the record spiral. Also, so Mr.Camerm 
says, it might happen that the record spirels are not quite 


concentric, and that in clamping a new record tablet in posi- 
































tion for reproduction it would be found that the etyle is not 


exactly opposite a record groove; and that, in order that the 


©: 


style may not lose track of the recora groove, it must have 
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freedom of lateral movement to the extent of the eccentricity 


of the grooves. - 


ae All this is quite correct, but all this only re- 


quires a freefiom of lateral movement which is a little great- 
er than half the width of a record groove. If the freedom 
of lateral movement ig as much as one-fiftieth of an inch, 


this would under all circumstances be found more then enough 





to compensate for eny irregularities due to the exchangeabili- 
ty of the record tablets, ani to eccentricities of the groove 
The dimensions with which we have here to deal ere under all 
circumstances so small that they are measured and are ex- 
pressed by the one-hundredth parts of an inch. In all ma- 
chinery a little looseness of the parts is provided to pre- 
vent the binding which would otherwise result between the 
movable ani stationary parts. In fact, whether special —_ 
vision is made or not, there will always be such loosenéss, 
simply because it camot be avoided. Even in the very finest 
geodetic measuring instruments such looseness is found, 
greatly to the detriment of the accuracy of the messurements, 
and most of the so-called "unavoideble errors" of measure~ 
ments are due to the unavoidable looseness of the parts. The 
looseness required for a sound reproducer of the kind de- - 
scribed in the Bell & Tainter patent in suit, must be a little 
greater than the “unevoidable looseness” inherent in all ma- 
chinery, and this slightly greater looseness is providei-by 
the rubber tube universal joint. But this does not mean that 


the reproducer must have freedom of leteral movement suf fi- 


cient to propel the same across the record, by the groove, 
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Nosuseful purpose would be subserved if such uhiversal joint 
were provided, ana the conditions of sound reproduction, with 
a-machine of the kind described in the patent, diosa not call 
for such universal movement. 

Mr.Cameron, however, finds another reason why the 
Bell & Tainter reproducer should have a freedom of sweep 
across the engraved portion of the tablet. He says that 
while it is true that the tablet is moved in a straight line, 
laterally under the style point, by a screw and gearing; yet 
this mode of displacing the tablet lateral ly is unsafe, ot 
may fail, either momentarily or permanently, and in that 
case it is necessary that the style have freedom of lateral 
movement sufficient to be propelled laterally across the en- 
tire engraved portion of the tablet. 

To my mind this reasoning is based upon nothing that 
can be discovered in the patent, in which I camot find even 
the remotest suggestion of propelling the style across the 
recora tablet by the record groove itself . Why the feed 
screw provided by Beli & Tainter should, under any circum- 
stances, fail: to propel the tablet, passes my understanding. 
This feed screw and its connected gearing is jesigned for the 
propulsion of the tablet, and why in the world it should not 
always do so, i am unable to understand. Of course there may 
pe a little looseness, and there always would be a little 
looseness, between the feed screw and its nut; tt such loose 
ness would under all circumstances be so exceedingly small 


that it could never amount to more than possibly the 1 part 
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of an inch. If it were melts than that, the machine would be 
thrown away, or would be repaired. Mr.Cemeron says that if 
the feed screw failed to propel the tablet, reproduction of 
sound could not be obtained unless the style were free to be 


propelled across the tablet by the groove. This is perfectly 


true, and it is the recognition of this fact, and the further 








recognition of the fact that the gramophone record groove is 


capable of propelling the style across the tablet, which en- 
abled Mr.Berliner to make his gramophone reproducer, in which 
there is no feed screw and no gearing. 

In the Bell & Tainter machine, however, there iz a 
feea screw and gearing, and, consequently, successful sound 
reproduction with such machine requires no feeding of the 
style by the record groove, even if such feeding were possi- 
pie, which it is not, 

Mr.Cameron says that he used a conmercial graphophor 
embod ying the Bell & Tainter invention,for reproduction, and 
that in the use of that machine he disengaged the feed screw 
from its nut,so that the style was not any more propelled 
across the tablet, by the feed screw; and that he found that 
under such circumstances the style was still propelled across 
the tablet to the extent of "three grooves." 

This would make the freedom of lateral movement of 


which the commercial machine is capable, 3 of an inch; and 


100 
this freedom of movement was utilized under conditions which 


by no possibility could occur in the actual,normal,legitimate 
use of the Bell & Tainter invention. This freedom of lateral 
movement wes utilized by discarding the mechanism proviied by 
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Bell & Tainter, ana by smuggling into the machine, in a nalf- 
hearted fashion, the Berliner idea of propelling the repro- 
ducer head by the record groove. Andi even under these un- 
natural ani forced conditions, the maximum extent of freedom 
of lateral movement that was Renaied’ mounted to no more than 


3 of an inch, in one direction. 


100 





I have ested the experiment to which Mr.Cameron 





referred in his testimony, a great number of times, using the 
commer€ial graphophone, of which Mr.Cameron says that it em- 
bodies the Rell & Tainter invention. I dia exactly what Mr. 
Cameron said that he did, namely, I disengaged the feed-screw 
from the nut by which the reproducer head is normally pro- 
pelled across the record; so thst it could not be thus fea 
across any moré, while the record cylinder still continued 
to be rotated. The result was that I obtained, by way of 
reproduction, an endless repetition of the sounds recorded 
upon one and sometimes upon one and one-half turn of the heli- 
cal record. It was a succession of like sounds or shouts; 
that is to say, the same shouts were reproduced in succession 
The behavior of the machine was as follows: The 
style was, owing to the universal joint of the reproducer 
head propelled across the record tablet to the extent of one 
or one and one-half the width of a recordgroove. When it 
arrived at this extreme excursion, it immediately maerped 
snapped back to its original position; it was then again fed 


forward to the extent of one or one and one-half turn of the 
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helical record groove, snd again snapped back to its original 
position; and so forth, in endless repetition. This means 
that the style had freedom of lateral movement to the extent 


of 3 of an inch. Mr.Caneron says that he obtained douple 
200 3 
this amount of freaiom of lateral movament, nanely “_ of an 
100 
inch.” I could never obtain as mush as this. 


4 IT here again eat that in thus disengaging the feed 





screw from the nut, the machine wes used in a manner in which 
it woulda never be used in practice, and in which the patent 
in suit does not contemplate that it be used. In using the 
machine in this feshion it was not any more the Bell ana 
Teinter machine, put was really a mutilated Berliner machine, 
used for reproduction from a Bell, ana Tainter record tablet. 
But when this machine\; was used in, ordinary fashion, 
in the fashion contemplated by Bell and Tainter, and describd| 


ed in the patent in suit, then the freeiom of lateral move- 


ment utilized,could never have been, by any possibility,more 
1 


100 
This proves to me, déyond any doubt,that the require 


than the of an inch. 


ments of sound ‘reproduction with the Bell & Tainter machine, 


do not call for a freeiom of lateral movement of the style 


for more than = 
100 


style across the record tablet, by the record groove itself, 


of an inch, and that the feeding of the 


is not only not required, but is positively excluded by the 





requirements of good sound reproduction, in such machine. 
> . 
I have already shown that in the Tainter patent #341, 


288, which is also here in suit, the style itself instead of 


oie ht A i 
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the reproducer as a whole, has a universal mounting, 
ana that in that case the feeding of the style across the re- 
coraytatle/ by reason of the Bao ecsal mounting is absolutely 
impossible beyond the limit of perhaps the width of one or two 
recora grooves. Still the machine of that patent is an im- 
provement upon the machine of the Bell & Tainter patent, and 


sine put upon the market by the ow- 


' 
was ea-Pees’ the first mach 
ers of the Bell & Tainter patent, and it operated perfectly 
to reproduce recorded sounds. This, I believe proves abso- 
livutely that the requirements of good sound reproduction do not 
call for freedom of laterat movement of either the style alone 


or of the reproducer head as «a whole, beyond the limit of one 


or two turns of the record groove. 


Q.13- You have made an elaborate examination of 
claims 19 to 23 of patent #341,214,in suit,ana have given,at 
great length, your reasons for your opinion that these claims, 
if construed to cover patentable subject matter,are not in- 


fringed by defendents' devices. 





If you can give expression to some of the mote 
salient consiizerations which shaped your opinion,in a brief and 
yet €omprehensive manner,without extensive or specific refer- 
ence to the patent,or to the prior state of the art,-please do 


60 ? 


A- I shall attempt to do what I am gow asked to 
2 
do,although I am conscious of the fact that I may not suc- 


ceed as well as I wish. 
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Bell & Tainter were the first to suggest the engra 
ing method of recording sounis in wax-like material, and they 
made this method a success. Under this method they produced 
a very shallow record groove with walls so gently sloping that 
it is difficult without a very careful examination of the 
groove,even if the seme is artificially and very largely mag- 
nifiei,to see anid appreciate the slope. The most efficient 
part of this record, and the only commercially efficient part 


thereof,was at the bottom or center of the groove. The groove 





ps, one-hundreith of an inch wide. 


Was ,pe 

For reproduction from such a record groove,the 
style had to be aijvusted not merely to the extent of this one- 
hundreath part of an inch,so as to be in the groove, but with- 
in a space of less than onesthousandth part of an inch in or- 
der that its working point be substantially at the center of 
the groove. 

The ordinary mechanical mezns such as screws and gear} 
ing could not safely solve this problem. Bell & Tainter used 
gearing ania screw,etc/, to aijust the style for the one- 
hwmdredith of an inch ; that is to say, they contrived that by 
meens of a screw and gearing their reproducer style was fea 
along to the extent of one nanvetth of an inch for each revo- 
lution. This part of their mechanism I have hereinbefore call- 
ed their "screw-feea". But this was not sufficient to adjust 
the style to within a thousandth part of an inch. 

To accomplish this final and absolutely neces sary ad 
justment they employed a yielaingly pressed and universally 


grinteixr 
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— 
jointed reproducer; and such mapredener (per tanreal two functio 
First- it enabled the style to slide down the very gently 

sloping walls so as ‘to get to the precise center of the groor 


in the bottom ths 





eof;the style hai to be there end had to 
remain there at all times in order to obtein good reproduc- 
hen . This involved sanething in the nature of a discov- 
ery,for nobody could have predicted a» priori that the style 
would actually slide dom such a very gently sloping wall;it 
required experiment to determine this question. As a matter 
of fact this sliding down of the style to the center of the 
record groove is not eieays safely performed even: with the 
universally jointed reproducer;but it is brought about partly 
by the aid of the universal joint,and partly by the movement 
of the record tablet,and must sanetimes be promoted by arti- 
ficially shaking or rattling the machine. In this manner the 
style is kg skewed from the top to the bottom of the groove, 
not at right angles to the tablet,but obliquely thereto, 
Secona- The yiela ingl y pres séd,universal ly mounted 
reproducer kept the style point in comstant and uniform pres- 
sure contact with the vertical undulations at the bottom of 
the groove. This was an absolute necessity, for khe with a 
vertically undulating record it is not permissible that the 


style point iease lose touch withthe face of the undulations 





by a distance no matter how snall, infinitesimally small,if 
you like; for if such touch is lost there can be no reproduc- 


tion. 
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Manifestly then there is a combination between the 


engraved wax record ani the universally jointed end yielding- 
there is an 
ly pressed reproducer ;ani/tke invention in this combination 


by reason of the two fmetions which I have just specified. 


The Berliner sound record being primarily the re- 


sult of an etching process,need not be and in fact is not 
very shallow,and certainly its side walls are not gently slop- 
ing. The experinents to which I have testified prove that 
the side walls of this record groove do the work of repro- 
duction by leterally vibrating the style,ani that there'is 


no nécéssity for any pressure,uniform or otherwise between 


the style and the record undvl ations,and that sucn uniform 





pressure does not exist. Furtherspre,I have shown that it 

is not necessary that the point of the style be in contact 
with the bottom of the groove during reproduction. Mr.Cemeron 
has shown this same thing. 

It therefore seems to me that it is a matter which 
admits of no djouwdt,that the combination of a universally 
jointed reproducer, with a serliner record does not perform 
the two functions which are performea by the canbination of 
a universally jointed reproducer with an mgraved Wax record; 
nemely,of riding down the very gently sloping walls of a re- 
cord groove,and of keeping in constant touch,under uniform 
pressure with the undulations at the bottom of the groove. 
Yet these two functions are those which made the Bell & Tain- 
ter combination patentable. - 


If then the Bell and Tainter clsims,19 to 23, are 
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a In addition to co-operating with the very gentle un- 
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construed in view of Bell & Tainter's reel invention, to 


cover the performance of the new fimctions, to cover the idezsl, 


the realization of which is the Bell and Tainter invention; 
then it is clear that aefendant does not infringe these clains 
But the question arises on what construction of these claims 
do the defendant's 4evices infringe them? The answer is 


this: 


djuletions or irregularities which constitute the sound record, 
I mean the operative part which does the work of produc ing 
sound, the unive-rsally jointed reproaucer of Bell and Tain- 
ter is “alee guided by or tracked in this groove,just as a boy 
who has a stick in his hana and runs along the pavement may 
track the point of the stick in a crevice of the pavement,or 
just as the arm of a trolley pole is tracked by the trolley 
wire. Now I must not here make any point of the fact that 
Bell and Tainter track their style in a groove with very 
gently sloping walls. Perhaps it required a discovery to de- 
termine that this was possible. On this feature I express no 
opinion for the simple reeson that the defenient uses no such 
grocve. For the purpose of this answer I must assume that 
Beli & Tainter track a style in a groove eon cross- 
section. By so doing their universally mounted reproducer 

is enabled to rise ana fall,if the teblet is warped,in order 
to compensate, not for the minute irregularities which con- 
stitute the sound waves, but for the grosser irregularities 


which are introduced by the reeson of the warping of the 
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tablet or by other faulty conareuctions of the machine as a 
whole or of the record tablet. So too the universally mount 
ef reproducer of Bell & Tainter permits of a free lateral aa- 
justment not to co-operate with any peculiarity of the undu- 
lations of their sound recorad,with which we ere not here con- 
cerned,since the Berliner récord does not infringe that , but 
to compensate for the grosser lateral irregularities of the 
machine and of the record tablet), which may be the result of 
faulty construction or of lack of proper centering of the re- 
cord tablet. 

: If now Bell & Te inter can be given a patent for a 
universally mowumted style wnich h2s no limitation in construc 
tion or mode of operation in connection with the sound ir- 
regularities ,but which is for the mere purpose of edjusting 
| for the gross irregularities which inhere in sound reproduc- 
ing machines, the seme 2s in all other machines,then,under 
| such construction of the patent,the defendent's device woulda 
infringe the same. I am satisfied that I have shown,and 

matter of 
| that it is a mere/rathematics to show,that there can be no 
infringement under any costruction of the patent that is less 
| 
proad. 


I may here be permitted to note that the decision 


of Juage Grosscup in the Amet case substantially hela that 





the universally momted reproducer, if not usei in connection 


with the engraved wax record,performed no other than the 


-| ordinary function of every universal joint. I also fina that 




















Juige Shipman's opinion in the Leeds case,although he seemed 
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inclined to go beyond Juige Grosscup,considered the combina- 











tion of the universelly¥ mowmted reproducer patentable,because 
end in virtue of the fimction it performs in co-operating 
with the peculiar vertically unduleting engraved record of 


Bell ana Ta inter. 





eo q.14- You have, in the foregoing answer, assumed 
it as a fact that a universally jointed arm, used for the mer 
purpose of tracking a groove or a wire xis not patentable,or 
Was not patentable at the date of the Bell & Tainter applica- 
tion. Will you now make kgood this assumption, if you have 


not yet done so in your preceding test imony? 


A- An arm mounted in a universal fashion for the 
purpose of tracking generally,is such a common device and is 
so well know in the arts, end was so well known for such a 
long time prior to the dete of the aget ication for the Bell 


and Tainter patent in suit, that I might well have abstained 














from mentioning this fact or from pointing it out specifical- 
ly in my preceding testimony. There are certain things that 
are so well known that it may safely be assumed that everybody 
ynowe ME The universally jointed arm used for the purpose 
of tracking generally,is one of those things. However,I be- 
lieve I have referred to some specific instances in my pre- 
vioug testimony , but I shall now,under the lead of your ques 
tion,do so agein. end perhaps amplify it a little. 

In Defensent’s Enibit No.16,which is a travielation 


from the well known Treatise of Physics ana Meteorologie by 


oe 
3 


RI 











p } 


mond R. Wile 


Research Library | 
} | 


218 


A Dr.Joh.Muller, there is described and illustrated a rheo- 
stat which is a device for varying the electrical resistance 
of an electric circuit. This rheostat consists of a cylinder 


of non-conducting material, which has cut upon its surface a. 


fine helical groove. In this groove is wound a fine pletinem 


1 


wire which slightly projects beyond the surface of the cy- 
linder. The cylinier is mounted upon e shaft which can be 
rotated in its bearings by a crank. Peraliel with the cylin- 


der is arrengea a rod which is hela at each end by & spring 
cond hire to 
- tenaig 
a loose, 

rod is/aphined a little metal rol ler, which is provided with 





oJ 
to throw the rod towerd the cylinder. Upon this 








a fine circumferential groove 
mounted , 
the roller ismphined is thrown by the springs toward the cy- 


,80 that as the rod,upon which 





linder,the fine groove on the roller engages the giagkinum 
wire wound in the grooves of the cylinder and makes good 
electrical contact with the same. It will be seen that this 
roller is thus universally mounted,since it bears with yielda- 
ing pressure upon the wire on the cylinder and is free to 
move laterally being loosely zpiined mounted upon the rod so 
that it can both rotete on the sane and freely slide along 
on the same. 

When the cylinder is rotated the roller bears with 
constent although yielding pressure (the pressure of the: 
springs which carry the rod) upon the metal wire, and at the 
same time Sravels along the rod ,either to the right or to 


the left,according to the direction of rotation, and tracks 


























the wire from one end to the other of the helix. 
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In an apparatus of this kind it is of the utmost 
importance that the contact pressure between the roller and 
the wire be constant, since the least variation of the con- 
tact pressure would produce a variation of electrical re- 
sistence which would meke the whole apparatus useless. We 
have,therefore, in this apparatus not only a device which is 
vniversally mounted for the purpose of tracking,but which 
also bears with yielding pressure upon its track, in such man- 
ner that the contact pressure is as nearly constant as any- 
thing can possibly be made . The wire is described as hav- 
ing a diameter of from one-half to one milimeter, which cor- 
responds to one-fiftieth to one-twenty-fifth of an inch. 

Muller's book was published in 1858 in Braunschweig, 
Germany, and is a celebrated treatise of Physics and Meteo- 
rologie,anad the rheostat there ‘Seema tnak is found in many 
electrical iaboretovies all over the world. This rheostat 
in its original construct ion had not the contact roller 
mounted upon @ universal joint,but only on @ single Jetnt, ani 
insteed of the sprin UEMETINERNLE pressure ex a weight was 
used for obtaining the constant nla pressure between the 
roller and the wire. This cmstruction is shown and describ- 
ed in Poggendorff’s Annalen der Physik und Chemie, Vol.59,. 
pubdlishea in Leipsic,Germany in 1843. @% A translation of 
that article is here in eviience as Defendant’s Exhibit ,No.17 

Universally jointed arms carrying styles for track- 
ing grooves, are very common in engraving machines,or as they 


are sometimes called “Rose Engines". As specimens of such 











Raymond R. Wile 
Research Library 








| 


















































aye In Eaison United States patent #213,554,dated March 
25 
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machines I have already hereinbefore referred to the patent 
to W.H.Pease ,#27,527,2atea April 10th 1860 (Defeniants Exhi- 
bit No.1), and to the patent to H.W.Hayien #38,823,aatea June 
9th 1863 (Defendants Exhibit No.2). In the English patent 
to Edison #1644,aeted April 24th 1578,in Figs.1 ana 2 thereof 
there is shown,as I have already pointed out a universally 
jointed arm carrying é sound reproducer for tracking the 


sound groove, 


th 1879 (Automatic Telegraph),there is also shown a uni- 

versaliy jointed arm carrying a style for tracking the groove; 
the groove in this instance is a telegraphic recora groove, 
and a copy of the patent is in evidence as Defendants Exhibit 
No.4, 7 

In Count Du Moncel's book ,Defendents Exhibit No,21, 
there is shown a species of Edison's Phonogreph with a uni- 
versally jointed arm carrying a sound reproducer,the style of 
which tracks a sound record groove. 

I have already referred to Fiison's patent No.227, 
679 ,May 18,1880, (Defenient“s Exhibit No.6) and have shown 
that it describes with reference to Figs.3 and 4 a phono- 
graph in which there is an arm carrying a sound reproducer 
ani thet this arm is in a mamer universally jointed and 
that the style of the reproducer tracks a record groove. 

In all these cases constant pressure is exerted upo 
the track whether the same be 2 groove or a wire. The ar- 


Ge 
rangement of ##e universaliy jointed arm used for the purpose 
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of tracking,is such a conmon thing in various arts that I 


thought that I was justified in assuming it as 01a and well 














known, Without specially pointing out instances where this con 
struction is found,in the course of my preceding testimony; 
put the instances to which I have now referred will be suffi- 


A 4 5 at 
cient to show that my assumption ¥ justified. 


- Adjourned until April 2lst 1900,at 11 A.M.) 


Pa Washington,D.c., April 21,1900. 


Met pursvant to adjournment. 


Present- Counsel as before. 


Q.15= In an atfidavit filed on the part of jefena- 
ants in this cese on the motion for a preliminary injwction, 
which affidavit was executed by Henry C.Brownell on November 


29th 1898, I find among others the following extracts from 





complainants brief filed in the case of the American Grapho- 
phone Company vs. Leeds: 


"The Self-Adjusting Reprodiucer,-- The merit of this 
feature of the invention lies not only or mainly in the 

fact that it does away with ail necessity for adjustment, 
either laterally or radially, of the record cylinder,ana 
thet it insures contact with uniform pressure between 
the reproducing stylus ana the undulating line of the re- 
cord, Its chief merit lies in the part it played in 
development of the engraving method." 






































"It is material also to consider the character.of. the 
sound record for the purpose of determining the question 
of infringement of claims 22, 23 and 24. If defendants 
emoloyea a record that wee not an ensraved record, # a 
aifferent issue woula arise, namely, whether those claims 
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could be so broadly construed as to cover such different 
record.” 


"This cut or engraved sound record, having these 
characteristics, wes the sound record which Judge Grosscw 
assumea to be new. Defendent's expert and counsel now 
find themeelves obliged to make the seme assumption. 

"We have, then,in claims 22,23 and 24, a com- 
bination involving two elements, one of thema specific 
sound record, the product of a specific method of recora- 
ing, snd which is new beyond all question; the other ele- 
ment being a reproducing device of particular construc- 
tion, which,even if old per se,was certainly new in the 
specified combination." 











"If defendants empioyed a different sound record { 
from the commercial engraved sound record made under this 

patent, a question as to the breadth of claim would arise, 
and it would™be for the Court to decide whether claims 
22,23 and 24 are’ broad enough to include such different 
construction. yBut when the defendents' machine is fur- 
nished to be used with the very sound records made by 
complainent snd its Eicensees, the Court will, we think, 
confine itself to the actual things before it. This is 
what complainant's expert has ione (see, for example,Xx. 
Q.49 et seq.,p.36), declining to express opinions as to- 
the operetiveness, in this canbination, of hypothetical 
records existing only in the imagination of defendants' 
counsel. 

"In claim 22 the sound record is defined as "a 
grooved tablet or other body having a sound record formed 
therein:' claim 23 defines it as ‘the tablet or other bodsl 
having the sound record formed therein as an irregular 
groove with sloping walls;'claim 23 defines it as "a sount 
récord formed in wax or wax-like material.' 

"Although none of these claims specify an ensraved 
record, the specification describes no other, the indus- 
trial art knows no other with which the defendents’ ma- 
chine could be used, and it is admittedly made for that 
use. From these facts it follows that the claims, which. 
refer to the specification, certainly cover that sort of” 
record,whether or not (should a case ever arise present- 
ing that question) they cover ea different sort of record." 








Please state whether I have quoted the above extracts 








bs o Ae I fini thet the extracts are correctly quoted n 
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the question. 

Q.16. eCaecon the expert who testifiea in 
behalf of complainant, gave it as his opinion that in defena- 
ant's Gramophone, the reproducing style snugly fits the re- 
cord groove; that it consequently presses simltaneously 
egainst both Walls of the groove, and that, therefore, the 
style beers with yieliing pressure upon the lateralm irregu- 
larities which represent the record. 

You,on the other hand, have in your preceding testi- 
mony shown that in defendant "s devices the reproducer style 
does not normally bear upon the two walls of the record groove 
Will you nox consider the procejure adspted by Mr.Caneron for 
ascertaining the relation of the style to the record groove, 
ani state whether, in your estimation, that procedure was 
calculated to throw light upon this subject? 

A- That part of the testimony of Mr.Cameron,to which 
you have referred comprises his answer to = and his anewers 
to X.9s.311 to 324, inclusive.” ‘Speaking of defendants souna 


recard ena style, Mr.Cameron saiax in his answer to Q.9,seia: 


"I find that the grooves are exceedingly fine ana 
thread-like and quite shallow, and that notwithstaniing 
the fact that the reproducer point seems sharp to the 
touch, that it is, when compared with the thread-like 
groove of the record, quite blunt. When the point of the” 
style rests in the groove it travels along the bottom 
thereof fully filling the groove and cmtacts at all 
times with the walls of the groove on both sides, that is, 
the style does not mve back and forth across the groove, 
but fits snugly therein so that the sloping walls of the 
groove ect simultaneously on the opposite sides of the 
= style point and guide the seme." 


e 
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In his test imony,under cross examination,Mr.Cameron 
states,pretty ck arly, the method which he employed for ascer- 
taining the relation between the style and the record groove. 
He shows that he took a cross section of a granophone plate; 
that he mounted the same horizontally, whereby the cross—sec- 
tional plane became vertical; that he mounted a gramophone 
reproducer head in the usval fashion and allowed its style 
to drop into a record groove, ani rest in the same vyveravity, 
and that he then examined the groove and style together from 

rant imaginable posit ions, by microscopes with a magnifying 
power between 14 and 30 diameters. 

In this procedure the style was sometimes brought 
forwerd toward the cross-sectional plane as far as possible 
without slipping off,ena sanetimes it was placed in the 
groove sone distance behind the cross sectional plane. With 
this position of the od ject to be examined the microscope was 
moved around it, somet imes directed toward the sibs sectional 
plane and sonetimes toward the surface of the tablet;and the 
microscope was,as I have stated, of a magnifying power of 
from 14 to 30 diameters. 

I am prepared to say,without hesitation,that under 
such circumetences én observor can see almost enything he 


desires to see;but he will particularly see,with ease and 


! 
comfort that the style fits the groove smgly,since the two 
images of the groove and of the style point,will,under euch 


circumstances,never be in the same focus,and one of them will 


expand to meet the other and cozglesce with the same, even ig 
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the style were quite considerably narrower than the groove. 





I am also prepared to say that an expert microscopist,if he 
head undertaken to observe the relation of style and groove 

in the fashion adopted by Mr.Cameron, would not undertake to 
say with eny degree of security what he had sen. An expert 


microscopist woula at once know that unjer such conditions 





of observation everything is deceptive, ana that particularly 
the coelescence of the twopdj ects is deceptive, 

The granophone record grooves are tout _— of an 
inch in width, and a style which may be quite iain to such 
groove, so as to be entirely out of comtact with the walls 


thereof, may leave on either side, betwe-en itself ana the 


walls, a space of not more than 1° of an inch. To look 
2000 
into such a xuxRR space by a microscqe of any kina,no mat- 


terlvhat its magnifying power may be,under the conditions 
which Mr.Cameron provided jis absolutely futile;it is impossi- 
ble under these cmditions to see such a space,which is limit- 
eda on one side by a black hard rubber Well, ana on the other 
side by the reflecting surface of a style. It is of no cm- 
sequence to consider how Mr.Cameron may have illuminated his 


objects; the diffraction of light coming from twa ehgeats az 
1 


2000 
bring about the phenomenon of lignt interference, so well 


eisse kpgether a slit as narrow as of an inch woul4 
known to microscopists,which woulda result in total darkness 
at and ebpout the space between the style in either wall of 


the grocve. Rut the imnossihility of focusing both the side 





of the style and the eige of the groove at the same time is 
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all sufficient to coalesce the two images,even if there were 
no diffraction and consequent interference of light. 

It is a fact,however, that persons who are not accus- 
tomed to the use of the microscope and especially ef such of 
higher magnifying povwers,will imagine to see all sorts of 
things which in the nature of things they cannot possibly see 
And this I believe to have been the case with Mr.Cameron in 
the experiments which he mde. His mde of attacking the 
problem of ascertaining the relation between reproducer style 
and record groove wad a hopeless one,and far from being calcw 
lated to throw light upon the Subject,it was boand to throw 
the subject into shage ; and for this reason he sg believed 
that he saw the style snugly fitting the record groove. 

Q.17- Please consider now whether the Bell & 
Tainter Graphophone devices, as shown and descrived in the 
Bell & Teinter patent in suit, could be used for the purposes 
of the Gramophone, and vice versa;and state your reasons for 
any opinion you may express¥ 

A- If the engraved wax kawk record of Bell & Tain- 
ter were attempted to be used with defendant's reproducer,it 
would result in the immejiate destruction of the record with- 
out obtaining any reproduction of the recorded sounds. The 
style of defendants reproducer would dig-into the wax tablet 
ana would scoop out the bottom of the record groove and dis- 
figure it beyond all recognition. I have done this yee 


ani I saw at once that it would be the height of folly to 








\d R. Wile 


Raym 
eseateh Library 





| 227 


attempt to obtain reproduction of sound by a gramophone re- 
producer from a graphophone tablet. When I prepared for mak- 
ing the experiment I knew beforehand that reproaguction could 
not possibly be obtained in this fashion; I aw also expected 
to fina that the style would injure the record,but I aid not 
expect to find that it would so astsolutely enone it as it 
actually dia. The graphophone record tablet which I usea 
was a modern one, which is very much harier than the record 
tablet described in the Bell & Tainter patent in suit; still 
gramophone 
the gxayhkaphane st yle took hola of it like a chisel and simply 
scooped the groove out making it useless for all future pur- 
poses , 
TT Supposing,however, that the graphophone record haa 
peen cut into a tablet of hard indestructible material ike 
hard rubber, or, say,like steel; still there could have been 
no sound reproduction esther in accordance with the principles 


of the gramophone or in accordance with the principles of 





the graphophone. Both instruments require that the diaphragm 





























be vibrated transversely to its plane,ani only if so vibrated 
would it work in accordance with the intent of the inventors. 
Now when a gremophone reproducer is agitated by a graphophone 


record,the diaphragm receives shocks or impulses in direc- 








tions parallel with its plane. This may,and probably would 
give some sound,but it would be a most miserable affeir un- 
der 211 circumstances ana would be repudiated both by the 


American Grephophone Company as wellas by the Nationa} Gramo- 
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a When it is attempted to reproduce sound from ax a 
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phone Company, and neither party would call it sound repro- 
duction. It is simply a fact that no matter how xen a so- 
norous body is agitated it will emit sound in a fashion. 
Thus a speaking tube is designed for the transmission of the 
air vibrations which accompany the utterance of sound,and for 


this purpose there is a clear air passage provided from the 





mouth of the spesker to the ear of the listener. But ifa 


spesking tube happens to be stuffed up so that there is no 
more any clear air passage, the speaker,if he speaks gloua 
enough will be heard in amanner. In that case it is the 
meterial of the speaking tube itself which is vibrated by the 
voice ana which transmits sometimes sufficient sound to make 
communication possible. In something like this fashion a 
grephophone tablet of steel would work upon a gramophone re- 
producer, But since the graphophone records are not cut in 
steel or hard rubber,but are cut in a wax-like material ,no 
reproduction at all,but simply a destruction of the whole re- 
cord is obtained, 

gramophone. hard rubberfrec ord -tablet by mesns of a graphophore 
reproducer,the latter must be mounted to be free to swing 
laterally across the tablet,in accordance with My. geriines'ts 
invention, since the gramophone has no feed screw and gear- 
ing for propelling either the tablet or the reproducer head 
laterally. But when this is done,then indeed a kina of re- 
proiuction is obteined;ena it ie of the same kind ae wuld 


pe obtained if a gramophone reproducer were used with a ai 
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phone record cut into hard rubber or steel; or of the same 
kind es is actually obtained by 2 speaking tube that is com- 
pletely stuffed up. I have made this experiment and the re- 
sult was just whet I have iescribed. There was a kind of 
reproduction, but it was a ludicrous kina of reproduction, 
such as would be repudiated both by the American Graphophone 
Company and by the National Gramophone Company; and would ski 
still more surely be repudiated and ridiculed by the public. 
Altogether I have found that the graphophone and the 
gramophone reproiucing devices cannot be used interchangably; 
and this irrespecti_ve of the facts that the graphophone tab- 
let is at once destroyed when used with the gramophone re- 
producer. The reason for this is quite clear when it is con- 
sijered that in the -cieoitiesces esi & Tainter the style mst 
vibrete at right amles to the record surface in response to 
the irregularities in the bottom of the record grooves; while 
in the gramophone the style must vibrate parallel with the 
face of the recori tablet in response to the sinuosities of 
the walls of the recora grooves. The two modes of operation 
positively exclude each other. 
Q.18- Please examine claim 25 of patent 341,214 
dated May 4th 1886 to Bell & Teinter,which is one of the 
three patents in suit. You may asain state briefly whether 


or not,ani if so. why,you consider this claim to be antici- 


pated? You will then proceed to state whether inyour opinion 





this claim is infringed by the je?en 
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A- The claim in question is as follows: 


"25. A reproducer having a style projecting 
beyond the edge or end of the instrument, so that 
the position of the point of the style on the recora 
may reaiily be seen, substantially as described." 


The construction defined by this clsim is illustrat- 
ea in Figs.7,8,9 and 10 of the Bell and Tainter patent in 
suit,and I have already referred to this construction in the 
course of my answer to Q.6. There is a statement of inven-~ 
tion in the patent which first introduces this feature of the 
construction defined in claim 25,which statement of invention 
reais as follows: 

"Phe invention consists, sixthly, in a repro- 
ducer or reproducing-instrwment in which the repro- 
ducing-style, instead of being placed behind its 
support ,projects at the point beyond the edge there- 
of. One practical aivantage of this is that it en- 
ables the position of the style on the record or 


phonogrem readily to be observed." 
(Page 2,lines 14 to 21). 





katexa Later on in the patent after the reproducer 
had been described there is the following statement: 

"It will be observed that in both forms of re- 
producer the style 26 projects beyond the eige or 
end of the instrunent,so that the position of its 
point on the record can be easily seen.” 

(Page 4,lines 124-127.) 
No other utility is ascribed to this construction 
than that the point of the style can be easily seen,or can t& 
readily observed. I cod never understand and I cannot now 


understand, why the inventors of the graphophone should have 


had any desire to observe the point of the style. The patent 
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does not state way his is desirable and what use it coul4a 
serve to look at the point of the stjle. The closest ob- 
servation of tkiz gait the point of the style while it tracks 
the groove,or while it rests in the groove,cen be of no pos- 
sible use to anybody. In the graphophone which is found in 
the market,the point of the style does not project beyond the 
reproducer head and cannot be seen during reproduction ana no 
person ever found ‘feult with the commercial graphophone on 
this account. In other words,in my estimation no useful pur- 
pose is subserved by exposing the point of the style to view; 
nobody ever experienced aryinconvenience from the fact that 
in the commercial graphophone the point of the style “cannot 
be seen . No graphophone,so far as I am aware,ever cane upon 
the market with the point of the style ‘projecting beyond the 
fee edge of the reproducer head. 

In defendants device the style does project beyond 
the elise of the reproducer head,anad it is visible; but it is 
not visible juring reproduction because it projects beyond 
the sige of the reproducer head,but because the reproducer 
head is used edgewise, and not flatwise as in the graphophone, 
Ana the reproducer head is used by defendants eige-wise be- 
cause the nature of their recori compels them to do so,ani ni 
because they want to look at the point of thestyle,since no 
amount of looking at it would teach either them or the user 
anything; it would be an absolutely useless gazing. To my 


mind claim 25 of the Beli & Tainter patent is quite frivolous 
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In defendants device the point of the style, although 
projecting beyond the eige of the reproducer neaa,coula easily 
pe made invisible when in position on the record by a shiela 
that would hide it from viewsit Goila thereby lose ell that 
utility which Messrs.5ell & Teinter ascribe to the project- 
ing style; but it would thereby not lose any of its utility 
as a sound reproiucer; it would be protected against the vul- 
gar gaze of the world, but this is 411 the harm that wold be 
gone to it. 

It is very difficult to speek in a serious vein abouwt 
this claim 25,which to my mind is nothing mt the result of a 
whim,and the fact that the use of this construction has ben 
abenioned by conpla2inents,proves to me the absolute useless- 
nese of it,and I have no hesitation in saying that no trace 
of invention can be found in it. 

The claim,moreover, is fully anticipated in the Uni- 
ted States patent to A.W.Hall ,#219,939,dated September 23ra 
1879, (Defendant's Exhibit No.5) to which I heve elreaay re- 
ferred in my answer to 9.6. I have there pointed out thet in 
Hall's machine there is an arm secured to the center of the 
diaphragm of his reproaucer, which arm projects far beyond the 
reproducer head, and which carries two reproducing styles at 
its free end,which,for this purpose,is forked. The terms 
ana the substance of claim 25 of the Bell & Tainter patent 
are fully met in the Hall patent ,ana this claim,therefore, 
even if it defined an invention,which it does not,is invelid. 


Reproducer styles in souna >epro2ucing instruments, proj sétias 
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from the reproducer head in a fashion to be clearly visible 
sre also show in other patents; as for instance,in Edison's 
English patent #2909 afka of 1877 in Fig.8 thereof, ena in 
Emglis Edieon's English patent #1644 of 1878,in Figs.17,18 


and 27. 


-Adjourned until Monday April 23, 1900, at 11 A.M.- 


Washington,D.C., April 23ra 1900. 


Met pursuant to adjournment. 


Present- Counsel as before, 


Q.19- Please examine claim 44 of patent #341, 
288,granted to S.Tainter, dated May 4,1886,which is here in 


suit. You may state briefly whether or not,you consider 





this claim to be anticipated, md whether, in your opinion, 


this claim is infringed by the defendants devices; also give 


your reasons for any opinion you may express? 


A- Claim 44 of patent #341,288,in suit, is as fol- 
lows: 


"44, The combination, with the reproducer- 
style and the diaphragm or device upon which the 
reproduced sonorous vibrations sre to be impressed 
py said style, of a flat metal spring interposed be- 
tween the style and diaphragm and forming a yielding 
connection, through Which the reproduced vibrations 
are transmitted, said spring having a practically 
risia connection with the diarhraem, substantially ws 

éscribed, 4 
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I have already consider“tnis claim exhaustively in 
my answer to Q.8,and I have there shown that the same is 
fully anticipated by the United Stetes petent to Edison #200, | 
521,datea Fepruary 19th 1878,(Defendents Fxhibit No.3)ana by 
an illustrated article in the Scientific Periodical "Nature" 
for July 4tn 1878(Defendent's Exhibit No.20). I have nothing 
a to aid to whet I heve there said as respects anticipation of 


this claim. 





As respects the question whether defendants devices 
infringe this claim,it is clear to me that the structure used 
py defendant is entirely different from any structure shown |...” 
w the patent of Tainter, ani that by no possible cmstruction 
~~ of the meaning and scope of claim aM can the same be read 
upon defenants devices. 


“ey 


Claim 24 requires that there be a flat metal spring 

















interposed between the style and the diephragm of the re- 
prodiucer,and that this flat metal spring shell form a yiela- 
ing connection between the style and the diaphragm. It fur- 
ther requires that the vibrations of the style shel] be trans 
mitted to the diaphragm through the spring;and it further re- 
quires that the spring shall have a practically rigid con- 
néction with the diaphragm. 

All these requirements are complied with in the 


described 
constructionsz skaxm in the Edisom patent £200,52l,and in the 





¥ construction shown in the article in Nature; but none of 


these requirements are fulfilled by defenimts reproaiucer. 
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In defendants reproducer erie is a solid rod ex- 
ténding redially across the diaphragm and projecting beyond 
the eige of the eee head. This road is Cena bees 
wax to the center of the diaphragm, end has formed at its 
free end a socket for the insertion of the reproducing style, 
which is clamped in the socket by a little thumb-screw. This 
socket has a lateral extension which is screwed to the site 
rim of the reproducer head,ana one portion of this lateral ex 
tension,a very short portion of it is reduced in thickness so 
that it might be looked upon as a spring,although it is a ‘ 
very short ana stiff spring. This short ana stiff spring por- 
tion of the lateral extension from the rod serves the func- 
tion of a pivot. The style carrier therefore is pivoted. 


But this spring is not interposed between the sty}e and 











and 3 far Aumoved Ah. hiaplhuagre 
diaphragm,since it is at right angles to bot ih it forms no 


yielding connection through which the vibrations of the style 





are trensmitted to the diephragm,since the vibrations of the 
style are transmitted to the diaphragm by the style carrier 
or rca directly; and this spring has no rigid connection with 
the diaphragm,since it is not connéectei with the same in any 
way or manner. This spring is in one piece with the style 
carrier and might therefore be said to be rigidly connected 
with the same{but not with the diaphragm), and is at its other 
end screwed to the rim of the reproducer head,ani not to the 
diaphragm. 


None of the requirements of claim 44 are thus found 
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in defendants device. It is my opinion that the most super- 
ficial comparison of the Tainter device with défenaents re- 
producer should convince every intelligent person that the 
two have nothing in common except that they poth have a 
style a jiephregm ani a spring;none of the functions assigned 
to the spring by claim 44 are performed by defendants spring; 
nor is jefenaants spring located and connected as called for 
py claim 44. 
carvies with it demonstrative,proof that the defendants de- 
vice does not infringe this Psi Pen The cmsideration is 
this: 

Since,according to claim 44,the vibrations of the 
style must &xansmik be transmitted to the diephragm by the 
spring,it is clear that if the spring were removed,the vibra- 
tions of the style coulda not be transmitted to the diaphragn. 
This is really the case with the Tainter cmstruction. But 
in defendants device no person of ordinary intelligence will 
maintain that if the spring were removed the vibrations of 
the style would not be transmitted to the diaphragm. 

Q.20- Please examine claim 20 of patent #375,579, 
granted to C.S.Tainter on December 27,1887,wnich is here in 
suit. You may state briefly whether or not you consider 
this claim to be anticipated,end whether,in your opinion this 
claim is infringed by the defendents devices. Also st ateyour 
reasons opinion 
Bpinien for any KFeeeaRg you may express. 

A= Oleim 29 of the Teinter patent “375,579 ,ie as 


follows: 
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"20. The conbination, with the diaphragm 
of the reproducer, of the rubbing-style consisting 
of a lever having the rupbing-point formed’on one 
arm ani the other connected with said diaphragm,sub- 
stantially as described." 





I have considered this claim quite exhaustively in 
my answer to Q.8,and I have there shown that the seme is ful- 
ly anticipated by the patent to Edison #227,679,dated May 18, 
1880 (Defendents Exhibit No.6). I have nothing to ada to 
what I have there said as respects anticipation of the claim. 
This anticipation seems to me to be so full and beyond every 
doubt,and also so clearly exhibited in the Edison patent that 
a sinple glance at the drawings of said patent should be suf- 
ficient to convince everybody. 


As respects the question whether defendants device 





m shows such construction as is defined in claim 20,the ans- 
wer must depend upon whether claim 20shoul4 be construed 
liberally or strictly. The claim,in terms, requires that the 
style and lever be formed in one piece. The construction 
shown in the Tainter patent here under consideration disclo- 
ses the lever and style maie in one piece; so that it woulda 
seem that the claim was intended to cover exactly what the 
patent shows. This woulda seem to be reasonable in view of th 
fact that if the more liberal construction were given to the 
claimg by which it would cover the lever with a style secured 
to it instead of being formed xitk em in one piece with it, 
nobody could doubt jeven for one moment, that the claim is met 
by the Eaison patent. It is just possible and in fact it 


mist be axxumed 
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must be assumed that Mr.Tainter was aware of the existence of 
this Edison patent and that he purposely restricted his claim ! 
to avoid this patent. If then the claim be construed strict- 


ly,covering the lever with the style formel thereon in one 











piece with it,then surely defenisnts device does not infringe, 


to the lever; put if the mre literal construction be given | 
to the claim, then defendents device would infringe it;but 


then the claim would be hopelessly anticipated by the Edison 








I may here add that under the liberal construction 


of this claim it is also fully anticipated by the patent to 


A.W.Nall #219,939 (Defendants Exhibit No.5). I have already 





since in defendants reproducr the style is remoaably secured 
referred to this patent as showing the style so mounted as to | 
project far beyond the aige of the veproducer headjbut an in- 


spection of the patent 2lso shows that the style is at the | 


free end of a two-armed lever,the other arm of which is con- 


nected with the diaphragm, 


Counsel for defendent now offers in evidence the fol- 


| lowing Exhibits: 


Defendants Exhibit No.25,Graphophone Cutting Style and Scale- 


Photogreph. 























Defendants Exhibit No.26,Drawing of Graphophone ani Gramo- 


phone Grooves. 


Defendants Exhibit No.27,Graphophone Reproducer-Style ana 
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Scale-Photograph. , 


Defendants Exhibit No.28,Berliner Patent -4564,586. 


Defendents Exhibit No.29,Drawing of Gramophone Groave ana 


: 
Style. ~ 


Defendants Exhibit No.30, Drawing of Gremophone Grooves and 


Style-Track. 


Defeniente Exhibit Yo.31,Drawing of Experimental Gramophone 


Reproiucer. 
Defendants Exhibit No.32,Edison English Patent 7/2909 of 187 


Direct examination of Mr.Joseph Lyons is here 
closed. 


Adjourned to meet by agreement between counsel. 


ww 
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Washingtou,D.C., July 25th 1900. 
Met pursuant to agreement of counsel. 


Present- YFhilip Meuro,¥sq., fof Complainants. 


ce Pettit,Esq.,for Defeniants. 





Croes-cxamination of Mr.Joseph Lyons,by Philip Mauro 
Eeq. 
= « = 
N.Q.21- You have referreiin your jeposition to 


Fr 
certain taken out by M 


* td : 
the art ot} ecsordine and reproducin; sound, ere you the 





rliiner for improvements in 


same Joseph Lyons who act ejjas solicitor in securing those 


patents? 
A- Yes, I amthe same Joseph Lyons. 


X.Q. 22- Who is the owner of those patents at this 
time? 

A- I have not the remtest knowledge,as ‘respects 
this point. I here mean to say that I have no positive 
knowl civeX¥x%u2Sux about the ownership of iupese patents. I 
have, of course, in the course of years heard of transactions 
with respect to these patents,out I p2id so little attention 


mation as to who now owns 





to it,thet I could not give any info 
these patents. 

XQ..25= Bo you know of the existence of a Company 
called the United States Gramophone Compeny, ana of another 


Company called the Berliner gampanyGramophone Company? 


A- Yes, I know of the sxistence of these Companies 
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and I wae at one time an officer.of the United States Gram- 


phone Company. I was an officer of that Company by courtesy, 


Le X.Q.24- These Companies ere coniucting the defense 


of the present suit and are the real defeniants herein, are 


} they not? 


Obj eeted to as not proper cross examination 
and further as incompetent, irrelevant and im 


material. 


A- Yes,I understand these Companies are defending 
this suit. 

X.Q.25-. You are a menber of the firm of Lyons & 
Bissing, are you not? 

A- Yes. 

%.Q.26- And that firm is retained andi ecting es 
counsel for the defendants herein, I believe. 

A- Yes. 

X.9.27- You are the seme Joseph Lyons who appesrea 
@s counsel solaevenaenvs and conducted the cross examination 
of compleinants expert, Mr.Ceameron? 

A- Yes. 


X. Q-28- I infer from a previous answer that you 


are no longer an officer of the United Statee Gramophone Com- | 


pany. Are you still a stockholder of that Company? 
A- Yes, I am a stockholder of this Company. It wil 
be proper in this connection for me to state to what extent 


I am interested in the United States Gramophone Company. 





4 | 


| 
{ 
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I own 25 shares, I think, of common stock of this 

Company, end I receive,whenever dividends are declarei semi- 
2amually between six i awn dollars as my share of the 

profits of the Company. When the question arose how tom obtain 


the services of an expert in behalf of Jefendants in this case 


haa in view on a 





it was found that such experts as the “ompany 


former occ2sion Wien it contemplated brin uit against in-| 





3 
05 
a 


| fringers,were not any more availeble. Those experts ani thagsg 


also level advisers had in the meantime lost all desire to 

















serve this Company. They were Messrs.Mauro and Cemeron. They 
were not any more aveilable,and it wes necessary to look out 
for somebody else. Now, it transpirei that nobody that had 
any practical knowledge, more than academic knowledge of this 
art,could be secured, since they were ell more or less sonmedts 
ea with the American Graphophone Company,ana under such cir- 
cumstances it was fecided thet I should be the expert. 
I proposed at that time that I should first purge myself 

ef all interest in the finencieal fortunes of the company ,but 
| this proposition was received by a shout of laughter seeing 
that stock which I owned and the dividends which I received 
were so ridiculously small. 


X.9.29- Your, client, Mr.Berliner,is largely in- 





terested in the United States Gramophone Company, is he not? 
A- Yes, I think he is the President of the Company. 

} But ‘even of this I am not quite sure. 
Xe9.-30- And you have mes for meny years his per- 


} sonal counsel in petent matters? 





i | 
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A- Yes ,I have so testifiea. 

x Counsel for Complainant objects to the 
deposition of this witness so far as it purports 
to give expert evidence on the ground that the 
witness is manifestly disqualified as an ex- 
pert herein; and counsel for canpleinent sub- 


mits that the views and the arcummts of de- 


fenaants counsel should be presented to the 




















court in brief and not in the record unier the 
guise of testimony. Counsel for Complainant 

therefore moves that the deposition so far as it 
purports to be the deposit ion of z scientific 


expert,be excluded and costs thereof sikea 

















taxed against defendants. 


X.Q.31- In your answer to (.10, you give an histo: 


Berliner which c@éme un- 





cal account of the experiments of 
der your observation beginning in the spring 1887, and after 
describing his attempts to produce a record on gla¢s by indi- 
rect etching, you state on typewritten page 112, that early 


in 18S8,"r.Zerliner entirely abandoned indirect etching on 





glass and attempted direct etching on a zinc plete. On that 
ana following pages you mentioned difficulties encountered in 
this schene,referring to long and tedious trials ana long 
seetds of expen ments having for their object the removal of 
these difficulties, and on page 116 state that Mr. Berliner 
at last ee the idea of protecting the wax film during 


the process of tracing the record by covering it With elcohol. 





| 
i 
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\Please etate when this ignen/or avond this was? 


A- I cannot definitely,put I believe that this 
occurred either in the fall of 1888 or in the spring of 1889. 


The fact itself is very clearly present to my mind,but as re- 





spects the Sate,I cennot give definite information. 
X.Q.32-. Further along, you stete that the presence 
of the alcohol was founda object ionadle in the etching bath 


Berliner conceived the idea of 





and on peze 119 state that Ni 
removing the alcohol by washing it off. Cen you tell when this 
vewes? 

A- I cm give no date, but I believe that this 
occurred perrape two or three months after the alcohol was Pg 
first used. 


X.Q.38- This is the last step mentioned by you in 


Mr. 2erliner's work,ani as you etate that it removed every 
trouble andi every di ficulty that he had had to contend with 
and that you have attenpted to give every step in the develop | 
ment of I'r.5erliner’s proees of recording sounis,I infer 
thet the washing of the alcohol away with water was the crown- 
ing act of ‘'r,zerlines’s work co far as the same came under 
your otservation? 


Ae There Was no such thing as a crowning act in 





Mr. Berliner's work so fer as it came under ny observation. He 
improved from the beginning of his work and continued to im- 
Pprove,gara aipez ever since. I believe he improves even now 
and it would only be a form of speech to speak of a crowning 


act. It is true that not until he removed the alcohol fron 





the etche 4 zinc plate could he with absolute security turn out 
: | 
| 
Raymond R. Wile 
Research Library 








245 


one etched plate after the other; but he obtained very good 
plates long before he x55 rémoved the e@lcohol and he also ob- 
tained quite good plates even before he enployed the alcohol / 
Dt was only a guestion of continuous succeseiul work. 
Before he usea the elcechol he would sometines get excellent 
plates sufficiently -ooad to put upon the market . Again, at 


—~ 
was led to the em- 


bad recor 


cr 
w 


other times he would ge 





| 
ent of alcohol ana subsequently to the washing off of the 





plo; 


elcohol,not with the view of getting good recorais ,for these he 


alreaiy had, dvut with the view of get ting good records at all 


+ 


times and under all xirumstanexscircumstances. 
X.Q. 34- Do yOuswish to be understodda from your 


last anewer that the reproduction of etched sound records was 
successfully 
We ceoupdle sta ux prior to the use of alcohol? 


A- I certainly wish to be so understood and from my 


direct testineny it will appear that I always so understood it. 


The etching process proper was in no way 6r mamner changed by 


the employment of alcohcl. Mr.Eerliner very frequently ob- 





tained very gooa,in fact excellent records, before he em- 
ployed alconol; but again at other times, the records were very 
pad, and if he had attempted to practice his invention com- 
mercially at that time he would simply have been obliged to 
discard those spoiled redords, This woulda have meent a greater 
cost in the production of good recoras, since the cost of the 


production of the baa ones would have had to be added to it. 





As I have expleinea before the vse of elcohol,and subsequently 
~ t 
the washing off of the alcohol, was in the line of improverent 








Ena 
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nd ==s only made the process absolutely certain while formerly 







there were elements of ‘uncer teinty connected with tiem, 


——¥.,.35- 


You bring your historical narrative to 


a conclusion with the statement that in your estimation the 


6 


step from the proposition to meke an etched record #it* a 





successful & performance of the work marked a series of bril- 
liant inventions, Was the use of alcohol in your estimation 
one of these brilliant inventions? 

A- Yes. The use of alcohol I considered a brilliant 
invention. I also considered the use of the washing off of ta 
the alcohol as a brilliant invention. This,however, does not 


méan that it would have been impoesible to place the gramo- 
want 
For ,GR& of 


phone on the market without these inventions. 
these inventions the process would have been tainted by the 
elements of uncertainty to which I have referred, but it 
would have been quite practicable; commercially practicebdle. 

In fact ,I considered the invention to have attained such 
perfection as to make it desiraple to throw it upon the mar- 
ket. Myr.S5erliner, however, had becone supersengitive at 

that time. Me aimed at the highest perfection and the highest 
security. 

X.Q.36- It is quite possible then to make an 
etched sound record by flooding a zinc plate with a suitable 
etching ground trac ing the record through the ground and 
treating the plete in an etching bath with the skill ani pre- 
cautions usually taken in the etching art to obtain a tre 


line. Is that a fact? 


A- No, this is not a fact. To my knowledge the 
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"flooding" of 4 zinc plate with a suitable etching grouna 
for the purpose of making a good sound record, is not one of 
the precautions usually taken in the etching aft. To "flooa" 


a : 
tre zinc plate with an etching ground such as will offer no 


sensible resistence to the recording style and at the same 


time prevent the access of the etching fluiq to the zinc 


plate, was an invention, a brilliant invention,made by Mr. 


. cs 
Berliner, ana not 
) n 





na in the prior arts. The use of a 


proper etching fluid is also in my estimation an invention, 





a orilliaat invention, made by Mr.Berliner,and not found in 
the prior etching art. If the skill end the precautions 


usually practicalin the etching art were enployea, and nothing 





els ea sound record could not be successfully traced and etch} 





ed. 


Ex % Examination Closed. 


Re-direct by Mr.Horace Bettit. 


R.BQ.57- At the time this suit was brought who 





compoaed and who stili compose the firm of Lyons and Riseing? 

A- Myself,Joseph Lyons, and Mr.Gustev Sissing. 

R.D9.38- Wheat is your particular branch of the 
business of the firm? 

A- I am in charge of the technological branch of 
the business,the law branch of it being in charee ot Mr. 
Bissing. I am myself neither by education nor by inclination 
alawyer. I am not @ meber of the Bar and do not preteni to 
know much of law. Whatever I know of law I have learned 


by intercourse with such gentlemen as Mr.Mauro,ana I found 
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aha 


that the information which I elvays received was not always 
reliable. As I said vefore, I do not pretend to be a lawyer, 
ana I an only an expert. Of course, I have learned sasething 
of the use of legal phrases while I was. 4 the Patent Office 


and afterwards as solicitor of petents, but the whole subject 


is foreign to me my training and to my ine lination. 





RD 39- Ana you have been employed in this 


case by reason of your expert technical knowledge acquired 
as set forth in your direct exanination? 
A- This is the only reason why I was employed int 


this suit,and my partner ,Mr.2issing,had, of course, to go 


along with me. 





R.D.Q. 40- Do you know wno are{counsel for the | 
aefendants in this case. If so, kindly state. 

A- The legal counsel eaploy a for the defense are 
vy, Charles E.Mitchell, of New York,formerly Commissioner of 
Patents, and Mr.Horace Pettit,of Philadelphia,and my partner 

there ; 
Ny.2iesing. For all I know kkey may be mone. I really take 
very little isterest in the legal sepect of this case. 

R.D.Q.41- State whether or not you are pecuniarily 


interested in the results of this suit other than peing @ 


etocknolder to the extent of 25 shares of stock in the Unite? 





States Gremophone Company,if this incurs any interest? 
A- I am interested in the outéome of this suit te 


to the extent which you have named. A rise of the value of 





stock of 100% would bring to me a gain of apout $13 a year 


in divideni. 


Rayntond R, Wile 
Research Library 


bape Py aes rd 


249 


R.D.Q@.42- And this is the extent of your interest in | 


the suit? 


A- Yes. 


R..MB-R.0.9. 45- I would like to ask you in pass- 


ing, whether you know S.T.Came ‘on,Who has testified as an ex- 


pert on behalf of Complainant in this ca 


a 


é, and if 66; T 


would ask you to state if you know what are his connections 


and relations with the law office of Mr.Philip Mauro, counsel 


for Complainant. 


A- I know Wr. S.T.Cameron quite well. He has his 





office in the seme duijding as Maure,the offices commani- 





cating by a perranently open door,ani ke gives his name ap- 


pears on the letter heais of Mr,Philip ‘‘auro,and he is re- 
Asbeeiated.. 





puted es eseisity in law practice with Mr.Nauro. 


R.D.9.44- Do you know whether his name appears Upon 


the door of the offices of Mr.Mauro as a Member of the Par?’ 

A-  Mv.Cameronts name certainly appears at some of 
these doors and I fo believe that he is there waked celled 
a lawyer or an ettorvney at law. 


- ReDirect Examination Closed. 
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At a Stated Term of the Circuit 
Court of the United States for the 
Southern District New York, held 
at the Court R thereof in the Post 
Office Buildi in the City of New 
day of May, 19008 







HON. BR. HENRY LACOMBR, 


Circuit augees 


AMBRICAN GRAPHOPHONE COMPANY 
IN FQUI'TY NO, 7063., 
-against- 
On patents No, 341,214; 
NATIONAL GRAMOPHONE COMPANY 341,288; and 375,579. 
and FRANK 





This cause having come on to be heard on motion 


for final cr ag with the annexed consent, it 
is on this day of May, 1900, without costs to either 





Party as against the other, ORDERED, ADJUDG™D, and DECREED | 


as follovs: 


Thet letters-patent of the United States No. | 
341,214, grantee May 4, 1886, to Chichester A. Bell & Simmer 
| Tainter; No. 341,288, granted the same date to Sumner Tainter; 


end No. 375,579, granted Decetber 27, 1887, to Summer Tainter) 


for imrovenaents in recording snd reproducing speech and 
other sounds ani for apparatus therefor, are each of them 


| good and valid letters-petent; that the complainant the 





AMERIGAN GRAPHOPHONE COMPANY was, at the time of filing the 


bill of comlaint herein, possessed of the full and entire 




















right, title, and interest in and to the same, and is entit- 
led to sue for and to recover to its own use and in its own 
ame all claims for the infringement or violation of said 
letters-patent or of any of them; ani that the NATIONAL 
GRAMOPHONE COMPANY, one of the defendants herein, has 1ntring- 
ed upon each of said letters-patent and has violated the ex- 
clusive rights of the Comlainant under the seme, by making 
or causing to be made, and using or causing to be used, and 
selling or causing to be sold, certain machines or apparatus 
for recording and for reproducing speech and otaisr sounds, 


such 





being cownmnonivy Known as GRAMOPHONES,. 


And it being shown to the Court that the Jomolaineant 
and the Nefenisnt the NATIONAL GRAMOPHONE COMPANY have agreed 
on the amount to be recovered from the said NATIONAL GRAMO- | 
PRONE COMPANY by the Complainant in settlement of all clains 
for iaaages and vrofits on account of such infringement, and 
it further appearing that the said Defendant nas duly paid 
such amount, it is further ordered that this settlement shall 
include all claims for damages or profits due to 9 ..a9lainant 
for infringement of its said letters-patent by all purchasers) 
of machines from said NATIONAL GRAMOPHONE COMPANY, or from 
its successor the NATIONAL GRAMOPHONE CORPORATION; but that | 
this settlement shall not include or afféct the right of the | 
Compleinent to proceed against and recover from the BERLINER 


GRAKOPHONE COMPANY, or the UNITED STATES GRAMOPHONE COMPANY, 





or any person, firm, or corporation from whom the NATIONAL 
GRAMOPHONE COMPANY or the NATIONAL GRAMOPHONE CORPORATION | 
| 


has vurchased infringing articles. | 
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If IS: FURTHER ORDERED, ADJUNGED AND DECREED that a | 
\ perpetual injunction issue against the defendant, the 
i] 
, NATIONAL GRAMOPHONE COMPANY, in accordance with the prayer 
| of the bill, 
Pe 1H Cacti A 
U. S. Circuit Judge. 
| 
| We hereby consent to the entry and filing of the 
above decree. 
w } 
} 
| i 
| f Counsel for Complainant. 
{ 
j 
| 
- | 
i] 
| Solicitor and of Counsel 
Defendant, the NATIONAL GRAMO-— 
PHONE COMPANY. 
S 
Q j 
- 
- 














or the 
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| 
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